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CAT-SCRATCH FEVER 


©. Wm. Darscuner, M.D., George W. SaLtmon, M.D., aANp 
FLORENCE M. Heys, Pu.D. 
Houston, TEXAS 


ITHIN recent years cat-secratch 

fever (benign inoculation lym- 
phoreticulosis) has come to be recog- 
nized as a relatively common disease 
of man, and the role of the domestic 
eat in its transmission seems to have 
been established definitely. While it 
was first recognized as early as 1930 
by Debré,? and independently by Fo- 
shay in 1932,? the disease was not 
drawn to the attention of American 
physicians in general until 1951 when 
Greer and Keefer*® described the first 
ease recorded in the American litera- 
ture. Shortly thereafter editorials* * 
in both American and British litera- 
ture urged physicians to be aware of 
this disease entity which had been 
known in Europe, particularly in 
France, for some years. During the 
past two years more than fifty reports 
have appeared in the literature record- 
ing a total of nearly 200 cases from all 
parts of the world. 

Nomenclature concerning he syn- 
drome requires some clarification: cat- 
claw disease, cat-seratch disease, ce1t- 
bite fever, eat-scratch fever. In Amvr- 
ican literature cat-scratch fever seers 
to be the terminology generally a-- 
‘epted. Mollaret and his co-worker ;* 


From the Department of Pediatrics, Bay- 


or University College of Medicine. 


have proposed the more descriptive 
term, benign inoculation lymphoreticu- 
losis, and subsequent authors have 
agreed upon its applicability. How- 
ever, the designation, cat-scratch fever, 
is simple and descriptive, and is likely 
to remain in common use until the eti- 
ology of the disease has been identified 
more definitely. 

The present report is the result of 
a series of studies carried out in chil- 
dren in the South Texas area. Within 
the past eighteen months, twelve cases 
of cat-scratch fever have come to our 
attention, which emphasizes again the 
probable widespread incidence and fre- 
quent observation of this disease in the 
everyday practice of medicine. All of 
these patients showed the character- 
istic features of the disease. 


CLINICAL MANIFESTATIONS 


The usual presenting picture in cat- 
serateh disease is one of malaise, low- 
grade fever, and unexplained local 
adenopathy. While, as a rule, the pa- 
tient does not appear acutely or chron- 
ically ill, the size of the involved 
lymph node, or nodes, is often quite 
impressive. In most instances the his- 
tory will reveal some association with 
eats, although the patient may not re- 
member the location or time of a spe- 
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The incubation period 
survey of 


cifie seratch. 
is somewhat variable: a 
eases described in the literature indi- 
eated an average interval of from ten 
to thirty days between the date of 
probable inoculation and the develop- 
ment of significant regional adenopa- 
thy. In the case of one volunteer sub- 
ject,> whose course was followed ecare- 
fully during the period immediately 
subsequent to intradermal injection of 
untreated material from the bubo of 
a proved case of cat-scratch fever, min- 
imal adenopathy began in 
about eight days. The involved nodes 
enlarged progressively so that twenty 
days later a large fluctuant central 
node present surrounded by 
smaller nodes. At the height of the 
lymph node response, a skin papule 
appeared at the site of the primary 
intradermal inoculation, and persisted 
for several days. 

The foregoing sequence observed in 
a human subject infected experimen- 
tally seems to be characteristic like- 
wise of the disease in the patient who 
is naturally infected. At the time that 
medical advice is sought by the patient 
with eat-seratch fever, there is usually 
an exacerbation of redness and swell- 
ing at the site where a primary lesion 
has been in the process of healing. 
This lesion tends to heal slowly and 
may resemble an insect bite, a small 
pustule or furuncle, a vesicle, or a scab 
following simple trauma. The in- 
volved nodes are limited ordinarily to 
one anatomical drainage area, e.g., the 
axillary and epitrochlear, submandibu- 
lar and cervical, or femoral and in- 
guinal. Inspection may reveal some 


regional 


was 


redness of the skin overlying an en- 
larged node, but more often the over- 
lying skin is entirely normal in ap- 
pearance. 


The individual lymph node 
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may be hard or soft, and varies in size 
from about 1 x 2 em. to about 5 x 5 
em. Such a node yields on aspiration 
a purulent fluid which is sterile when 
cultured by the usual bacteriologic 
methods. 

Likewise, the usual laboratory stud- 
ies are nonrevealing, the findings, as a 
general rule, being within normal 
limits. However, there may be a mod- 
erate leukocytosis with a tendency to 
a left shift in the differential count. 
Agglutination tests for Pasteurella 
tularensis, Brucella abortus, and Bru- 
cella melitensis, and heterophil anti- 
body test for infectious mononucleosis 
are negative consistently. While some 
patients may show a low titer of anti- 
bodies® to Lygranum antigen by com- 
plement fixation test, the intradermal 
Frei test for lymphogranuloma (Ly- 
granum antigen) is negative. How- 
ever, patients with cat-seratch fever 
show uniformly a positive skin reac- 
tion when tested by intradermal in- 
jection with an antigen prepared by 
the Frei procedure from the bubo of 
a known case of cat-scratch fever.’ * * 


CASE REPORTS 


CasE 1—C. R., a 9-year-old white 
female (Lovelady, Texas). On Sept. 
9, 1952, this child developed a temper- 
ature of 104° F. At that time large 
tender swellings were first noted in 
the left axilla and on the inner side 
of the left elbow. One left axillary 
node and a similar epitrochlear node 
were red, tender, and enlarged to a 
size of about 4x5 em. Simultaneously 
a small healing papule on the back ot 
the left ring finger was noticed which 
appeared swollen and red, and like- 
wise an erythematous papule about | 
em. in diameter on the dorsum of the 
left fourth finger ; in all probability the 
latter represents the primary lesion. 
The patient had been in association 
with three cats, one dog and one para 
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keet, and while she had been aware at 
various times of seratches inflicted by 
all of these pets, she did not remember 
specific seratches which might have 
preceded the present lesions. At this 
time the blood count was essentially 
normal except that the white blood 
cells numbered 13.800 with 55 per cent 
polymorphonuclear cells. Urinalysis 
gave results within normal limits. Ag- 
glutinations for Br. abortus, Br. meli- 
tensis, and Past. tularensis were nega- 
tive; heterophil antibody test for in- 
fectious mononucleosis, and tuberculin 
skin test gave negative results. The 
initial therapy consisted of aureomy- 
cin, 25 mg. per kilogram of body weight 
per twenty-four hours. While there 
was some alleviation of systemic symp- 
toms, there was no appreciable regres- 
sion of the enlarged nodes, and the 
temperature remained elevated: 102° 
to 103° F. each afternoon. After four 
days, the aureomycin therapy was re- 
placed by penicillin and streptomycin 
administered twice daily, with no ob- 
vious improvement. 

On September 29 the patient was 
admitted to Hermann Hospital, at 
which time the left axillary and epi- 
trochlear nodes were about 4 x 5 em. 
in size, and appeared fluctuant. Labo- 
ratory findings at this time were con- 
sistent with those reported previously. 
Chest x-ray revealed no abnormalities. 
Aspiration of the nodes under local 
anesthesia yielded purulent material, 
5 to 6 e.c. being removed from each 
node. <A portion of this material was 
cultured by routine bacteriologic 
methods, on Sabouraud’s medium and 
on special media for the detection of 
the tubercle bacillus. No growth was 
obtained by any of these means. The 
major portion of the aspirated mate- 
rial was subjected to the Frei proce- 
dure and was used as a skin-test anti- 
gen. Approximately one month after 
the onset of lymphadenopathy the pa- 
tient’s skin reaction to intradermal in- 
jection of 0.1 ¢.c. of this antigenic ma- 
terial was strongly positive. In the 
weeks following, there was gradual re- 
gression of the enlarged nodes and the 
patient became afebrile. 
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Case 2.—C. C., a 5-year-old white 
female (Houston, Texas). On June 30, 
1952, this patient became febrile, ele- 
vation to 102° F., and simultaneously 
a tender swelling was noted on the 
inner aspect of the left elbow. Since 
the child did not complain or appear 
ill, two days elapsed before the advice 
of a physician was sought. At this time 
bacterial adenitis was suspected and 
the therapy employed was 400,000 
units of intramuscular procaine peni- 
cillin. The fever subsided in two to 
three days, but the red, swollen tender 
mass at the left elbow was enlarging 
rather than regressing. On July 14 
this patient was seen in consultation, 
and at that time several red, indurated 
papules were evident on the dorsum 
of the left hand. Apparently, these 
papules had appeared about one week 
following the onset of lymphadenitis, 
their presence being attributed by the 
parents to a ‘‘seratch that festered.’’ 
The family is in the habit of keeping 
household pets and had a cat at the 
time of the present illness. 

Blood studies carried out at the time 
of consultation showed a white blood 
cell count of 12,800 with 47 per cent 
polymorphonuclear cells. The patient 
was placed on aureomycin therapy, 25 
mg. per kilogram of body weight per 
twenty-four hours, for a period of ten 
days. During this ten-day period the 
lesions on the hand regressed, and 
there was a definite change in the en- 
larged node from hard to fluctuant. 
At this time the fluctuant node was 
incised and drained, yielding about 10 
c.c. of purulent material, in which no 
bacteria could be demonstrated on di- 
rect smear and no bacterial growth by 
the usual culture methods. A draining 
sinus at the aspiration puncture site 
persisted for several weeks, clearing 
very gradually. Approximately four 
months following the onset of disease, 
this patient showed a positive skin re- 
action to intradermal injection of the 
antigen prepared from the first case of 
eat-secratch fever. 


Case 3.—C. A., a 16-month-old 
Latin-American male _ (Houston, 
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Texas). This patient was admitted to 
Jefferson Davis Hospital in November, 
1952. At the time of admission, the 
child was febrile, temperature 103° F., 
and showed moderate respiratory dysp- 
nea. On examination, the only posi- 
tive finding was the presence of an 
enlarged, left inguinal lymph node 
with some discoloration of the over- 
lving skin. At this time, however, a 
number of partially healed scratches 
and papules were noted on the pa- 
tient’s ankles which showed some 
erythema. According to information 
obtained from the family, the enlarged 
node had appeared three to four weeks 
previously, and had been moderately 
tender at one time. The child had been 
in close association with a cat, but a 
specific instance of scratch or bite 
could not be elicited. X-ray examina- 
tion of the chest on admission revealed 
an area of infiltration in the right 
upper lobe, compatible with pneumoni- 
tis. The patient was followed ecare- 
fully by daily x-ray examination and 
this infiltration cleared completely 
within three days. Admission white 
blood cell count of 54,700 fell to 9,200 
cells within four days following hos- 


pitalization. Frei test and tuberculin 
skin test gave negative results. Re- 
peated agglutination tests for Br. 


abortus, Br. melitensis, and Past. tu- 
larensis were negative; heteruphil anti- 
body test for infectious mononucleosis 
likewise gave negative result. While 
antibiotic therapy (penicillin, strepto- 
mycin, and terramycin) did not bring 
about any change in the enlarged left 
inguinal node, the general condition of 
the patient improved; the temperature 
returned to normal, and the leukocy- 
tosis and pneumonitis subsided. Three 
weeks later this patient showed a 
strongly positive skin reaction to intra- 
dermal injection of antigen prepared 
from the first ease of eat-scratch fever. 


Case 4—J. R., a 5-year-old white 
female (Houston, Texas, patient seen 
through the courtesy of Dr. Byron 
York). On Nov. 27, 1952, the parents 


noticed swelling and soreness in the 
right inguinal region. As the child did 


not appear ill and was afebrile, a 
physician was not consulted until De 
eember 16, by which time the swelling 
and tenderness had become more ap 
parent. On examination, a right in 
guinal lymph node was found to hb 
enlarged to a size of about 2 x 3 em. 
but no primary lesion could be identi 
fied on the right leg. History taker 
at this time revealed that on numerous 
occasions during the past year th 
child had been in elose association 
with eats. No specific therapy was 
employed and the enlarged node grad 
ually subsided during the next three 
weeks. Skin test reaction with antigen 
from Case 1 of this series was strongly 
positive about six weeks following on 
set of lymphadenopathy. 


Case 5.—J. B. H., a 5-year-old white 
male (Houston, Texas). On Oct. 20, 
1951, this patient’s mother first noticed 
a “‘kernel’’ in the left axilla. While 
the child did not appear ill, the tem- 
perature at this time was 100° F.; 
during the ensuing five days, the 
‘*kernel’’ increased in size and the 
area became tender. When this child 
was first seen by a pediatrician on 
October 26, two tender left axillary 
nodes were noted which were about 3 
em. in diameter. Aureomycin therapy 
was initiated, 30 mg. per kilogram 
body weight. Within a few days’ time 
the low-grade fever subsided, but the 
nodes remained hard, enlarged, and 
tender. Daily administration of 400, 
000 units of procaine penicillin fo: 
four days had no effect on the nodes, 
nor did six days of chloramphenico! 
therapy (60 mg. per kilogram of bod: 
weight per twenty-four hours) bring 
about any change. The involved nod 
gradually became fluctuant, and sub 
sided without spontaneous suppura 
tion within about five weeks after th: 
patient was first seen. Laboratory stud 
ies during the acute phase revealed a 
white blood cell count of 12,000 wit! 
65 per cent polymorphonuclear cells 
negative tuberculin test, negative ag 
glutination tests for Br. abortus and 
Br. melitensis, and negative heterophi 
antibody test for infectious mononu 
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eleosis. The family had acquired a 
eat in August, 1951, two months prior 
to the onset of illness in the child, but 
no specifie instance of scratch could be 
elicited. The eat died in November, 
1951, the cause of death being given 
as pneumonia. In November, 1952, 
one year after the onset of illness, a 
skin test was performed on this patient 
using antigen from the ease described 
here as Case 1. A strongly positive 
reaction resulted from intradermal in- 
jection of this antigen. 


Case 6.—P. C., a 4-year-old white 
male (Houston, Texas). This patient 
was first seen on July 24, 1952, be- 
eause of a tender swelling in the left 
axilla, being brought in by his nurse 
since his mother had been hospitalized 
for a surgical procedure. While the 
child had been in close contact with 
eats intermittently at the home of his 
srandparents, the nurse was not aware 
of any specifie primary lesion. Physi- 
eal examination revealed nothing of 
note except four to six palpable left 
axillary nodes, one of which was about 
4 em. in diameter. As the patient was 
afebrile, and had no complaints, he 
was not returned for observation. The 
enlarged nodes were reported to be re- 
gressing slowly. 

Four months later (November, 
1952) this boy was seen because of an- 
other illness, and at this examination 
there were still several small palpable 
nodes in the left axilla, the largest be- 
ing about 2 em. in diameter. Tubercu- 
lin skin test at this time was negative ; 
blood cell count and urinalysis were 
within normal limits. This re-examina- 
tion after four months afforded an op- 
portunity for a skin test with the cat- 
serateh antigen from Case 1. This re- 
ction was strongly positive. 





Case 7.—J. L. K., a 5-year-old white 
nale (Conroe, Texas). In January, 
1952, this patient developed fever 
104° F.), headache, and pain above 
he left elbow. Physical examination 
vas nonrevealing except for a tender, 
eft epitrochlear node about 1.5 em. in 
liameter, and a tender, left axillary 
ode, 3 em. in diameter. He was placed 
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on a daily regimen of 400,000 units of 
procaine penicillin administered intra- 
muscularly for five days. During this 
therapy the temperature elevation sub- 
sided. Agglutination tests for EZ. ty- 
phosa, Br. abortus, Br. melitensis gave 
negative results. Likewise heterophil 
antibody test for infectious mononu- 
cleosis was negative. For some months 
prior to the onset of illness this child 
had been in frequent close association 
with eats. The subsequent course of 
the enlarged nodes is not known, but 
the patient was seen ten months later, 
in November, 1952, and a nontender, 
firm node about 2 em. in diameter was 
still present in the left axilla. At this 
time an intradermal skin test per- 
formed with eat-secratch antigen was 
positive. 


Case 8.—R. W., a 5-year-old white 
male (Houston, Texas). This patient 
first began to complain of pain and 
tenderness in the left groin on Oct. 8, 
1951. However, a physician was not 
consulted until October 15, at which 
time examination revealed three en- 
larged nodes which were markedly 
tender, left inguinal 1 em. in diameter, 
left iliac about 4.5 em. in diameter, and 
left femoral about 1 em. in diameter. 
Tuberculin skin test performed at this 
time was negative, as was a heterophil 
antibody test for infectious mononu- 
cleosis. Agglutination tests for Br. 
abortus and Past. tularensis likewise 
were negative. Roentgenographic ex- 
amination of the chest showed no ab- 
normalities. Therapy consisted initial- 
ly of penicillin and chloramphenicol in 
combination and later of aureomycin 
alone, 30 mg. per kilogram of body 
weight per twenty-four hours with no 
obvious regression of the enlarged 
nodes. Within the following three to 
four weeks, all three of the enlarged 
nodes gradually diminished in size, 
but two and one-half months after on- 
set of illness, the left iliac node was 
still about 3 em. in diameter. While 
no definite history of contact with cats 
could be obtained, this patient did have 
white mice as pets. In December, 1952, 
an opportunity for re-examination of 
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this child was afforded; the left iliac 
node was no longer palpable, and at 
this time a skin test with ecat-seratch 
antigen was performed. The result 
was strongly positive. 


Case 9.—F. J., a 10-year-old white 


male (Houston, Texas, patient seen 
through courtesy of Dr. A. Aaron 
Mintz). On Jan. 6, 1953, this patient 


appeared at the Jefferson Davis Hos- 
pital complaining of malaise and pain 
associated with a large fluctuant mass 
in the right axilla. History revealed 
that the boy was in close contact with 
both a eat and a dog. He remembered 
no specific instances of cat scratches, 
but displayed several sears on both 
hands which were thought to have been 
inflicted by the dog. Approximately 
six weeks previously he had noticed a 
small tender area in the left axilla. 
This lesion increased in size and the 
overlying skin became discolored. 
There had been no apparent systemic 
disease and no fever associated with 
this first episode. 

On examination a fluctuant lymph 
node was noted in the right axilla 
about 4 x 8 em. in size, and immedi- 
ately above this, a nontender node 
about 1 em. in diameter which was not 
fluctuant. There was a purple dis- 
coloration of the overlying skin. The 
skin on the dorsum of the right hand 
showed several blemishes, one a scab, 
and one composed of two linear pap- 
ules. Tubereulin test was negative; 
white blood cell count was reported as 
4,400 with 55 per cent polymorphonu- 
clear cells. The patient was admitted 
to the hospital; the fluetuant node was 
incised and drained, yielding 35 to 50 
e.c. of purulent material which gave no 
growth when cultured by routine 
bacteriologie methods. The resulting 
cavity was packed with approximately 
18 inches of iodoform gauze, which was 
removed within forty-eight hours, with 
subsequent rapid clearing of the dis- 
ease process. There was gradual re- 
gression of the smaller nonfluctuant 
node. Several days after admission a 


skin test for cat-scratch fever was posi- 
tive. 
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Case 10.—E. J., a white female, aged 
2 years 6 months (Houston, Texas, pa- 
tient reported through the courtesy of 
Dr. R. D. Lomas). On Sept. 18, 1952, 
this patient developed an upper respir- 
atory infection with low-grade fever 
and cough. When these manifestations 
began to subside within five to six 
days, the mother first noticed a swell- 
ing in the left axilla. She was first 
seen by her physician on September 
24, at which time a moderately en- 
larged, left axillary node was present. 
Since antibiotic (penicillin, chloram- 
phenicol) and sulfonamide therapy 
failed to alter the condition, the child 
was hospitalized for study. 

Examination on admission revealed 
an essentially healthy child who did 
not appear ill or uncomfortable. A 
mass was noted in the left axilla about 
4 x 4 em. which was moderately tender 
with overlying skin erythematous. A 
papule was observed on the left thumb 
which had appeared about one week 
previously, attributed by the parents 
to an insect bite. They did report, 
however, that this area of the child’s 
hand had been licked by a stray eat sev- 
eral weeks previously. On admission 
the white blood cell count was 18,000 
with 85 per cent polymorphonuclear 
cells; subsequently this count fell to 
11,500 with 75 per cent polymorphonu- 
clear cells. Agglutination studies at 
the time of hospitalization and when 
repeated three weeks later gave nega- 
tive results: heterophil, typhoid, para- 
typhoid A and B, typhus, brucellosis. 
Other studies included bone marrow 
examination, blood culture, sedimenta- 
tion rate and urinalysis, all showing 
results within normal limits. Tubercu- 
lin tests (PPD, first and second) were 
negative, and chest x-ray was non- 
revealing. A skin test performed with 
eat-seratch antigen from Case 1 was 
strongly positive. On aspiration the 
involved node yielded 15 e¢.c. of bac- 
teria-free exudate. An antigen was 
prepared from this material which 
likewise gave strongly positive reaction 
on intradermal injection. For contro! 
purposes, this antigenic material was 
tested intradermally in the patient’s 
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mother and in a patient with infectious 
mononucleosis, both tests giving nega- 
tive results. The patient’s symptoms 
subsided and the enlarged nodes re- 
ceeded gradually. 


Cas—E 11—C. McF., a 10-year-old 
white female (Houston, Texas, patient 
seen through the courtesy of Dr. S. G. 
Ohlhausen). This patient was seen by 
a physician on Jan. 11, 1953, because 
of bilateral inguinal lymphadenopathy, 
the nodes having been enlarged and 
tender in both inguinal areas for a 
period of about two weeks. Approxi- 
mately four weeks prior to the onset 
of the present illness the patient had 
acquired a stray cat. At the time of 
examination by a physician numerous 
scratches were visible over both lower 
extremities and the mother stated that 
this pet had seratched the girl’s legs 
so frequently that she had been forced 
‘to give the cat away.’’ The physi- 
cian recommended hospitalization for 
purposes of diagnosis and treatment. 
On admission, the patient was afebrile 
and in no particular discomfort. At 
this time the lymph node in the right 
inguinal region was about 3 x 4 em. in 
size, the node in the left about 2 x 3 
em. in size. Both nodes were tender 
and the overlying skin was discolored. 
Examination of the lower extremities 
revealed multiple linear abrasions and 
on the right leg a recent eschar 1 em. 
in diameter. 

Laboratory findings were nonreveal- 
ing; urine and blood studies gave re- 
sults within normal limits; agglutina- 
tion tests for brucellosis and tularemia 
were negative as were the tuberculin 
test and the Frei test. Chest film was 
deseribed as normal. Intradermal skin 
test performed with cat-scratch antigen 
from Case 1 gave strongly positive re- 
action, the erythema and induration at 
the site of injection being easily visible 
five days after the test had been per- 
formed. 

Aspiration of involved nodes was 
carried out on the twelfth hospital day, 
about 5 e.c. of bacteria-free purulent 
material being obtained from each. 
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Case 12.—J. C. S., a white female, 
aged 2 years 3 months (Velasco, 
Texas). This patient was seen in con- 
sultation on Mareh 4, 1953, because of 
an enlarged right axillary lymph node. 
History revealed that on February 5 
of this year the patient had developed 
a temperature of 104° F. On the day 
following, the parents noted a tender 
swelling in the right axilla. A small 
‘‘pimple that seemed to fester about 
this time’’ was noted on the right 
middle finger. The child was attended 
by a physician who prescribed sulfon- 
amides. Two days later, since the fever 
was still high, and the enlarged nodes 
showed no improvement, therapy was 
changed to aureomycin, 100 mg. every 
four hours (total daily dose, 50 mg. 
per kilogram of body weight) for seven 
and one-half days. On this regime the 
fever subsided, the node seemed less 
tender, but had not diminished in size. 


Examination on March 4 showed 
nothing of consequence except the 
presence of an enlarged node (about 
3 x 4 em.) in the right axilla, with a 
central overlying area of erythema, and 
an erythematous papule, 3 x 4 mm. in 
size, on the dorsal aspect of the right 
middle finger. The patient had ac- 
quired a cat six months prior to the 
onset of the present illness, and a dog 
one month later. Both animals were 
apparently well throughout this period. 
On various occasions both animals had 
scratched the child about her hands 
and legs. 

Skin tests were performed on this 
patient employing antigens prepared 
from Cases 1 and 11; both gave similar 
strongly positive reactions. As long as 
five days after these intradermal anti- 
genic tests, the skin response was 
clearly evident. 


The involved node was aspirated 
yielding 2 to 4 ec. of gray purulent 
material which gave no growth on the 
usual bacteriologic media. By March 
16, six weeks after onset, the skin 


lesion on the finger had cleared and 
the axillary node was reduced in size 
to about 1 x 2 em. 
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DISCUSSION 

Two findings appear common to all 
the eases reported here (Table I): the 
presence of one or more lymph nodes 
enlarged significantly, and the oceur- 
rence of a clearly positive reaction to 
intradermally injected antigen which 
was prepared from the bubo of the 
patient in Case 1. Skin reactions were 
found to be positive from one to four- 
teen months after the onset of lym- 
phadenitis. In two of the cases both 
axillary and epitrochlear glands on 
one side were involved, whereas in six, 
or axillary involvement 
alone occurred. In four instances in- 
volvement was limited to the inguinal 


epitrochlear 


region. <A typical primary lesion was 
identified definitely in only seven cases. 
In three of the earlier cases a careful 
search for the primary site had not 
heen made at the time when it might 
have been evident. In the remaining 
two cases no definite primary site could 
be identified, although blemishes of the 
distal skin were noted. 


TABLE I. CLINICAL SIGNS, SYMPTOMS, AND 
RESPONSE IN TWELVE CASES OF CAT-ScRATCH 


FEVER 
| NO. CASES 

Tender, enlarged lymph nodes 12 
Positive skin test 12 
Known cat contact 10 
Primary lesion 

Definite 7 

Indefinite 3 

Absent 2 
Fever 9 
Leukocytosis S 
Pus obtained by aspiration, sterile 7 
Malaise 4 


Response to Therapy of Eight Patients 
Treated With Antibiotics 
Fever subsided 
Node regressed 0 
No specific therapy 4 


Temperature elevation, present in 


from 
100° to 104° F., and was often char- 


all except three cases, ranged 
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acterized by daily spikes for a period 
of several weeks. With the exception 
of moderate leukocytosis, laboratory 
findings were consistently nonreveal 
ing. In one instance, the patient had 
a marked leukoeytie response associ 
ated with a transient pulmonary in 
filtration. While none of the lymph 
nodes showed spontaneous suppura 
tion, in each of seven instances where 
aspiration was performed, the node 
contained an abundance of purulent 
material, reported as sterile by ordi- 
nary bacteriologie culture methods. 
With the exception of one patient, who 
had acquired several white mice as pets 
shortly before the onset of illness, all 
of the patients admitted frequent as- 
sociation with cats. While response to 
antibiotic therapy was not dramatie in 
any of the patients observed, aureomy 
ein did seem to ameliorate systemic 
symptoms in some degree. 


Skin Testing: Preparation of Anti 
gen.—The following procedure consti 
tutes a convenient method for prepar 
ing skin-test antigen from a known 
ease of cat-seratch fever, and can lx 
carried out on the hospital ward. As 
piration of a suppurative node is per 
formed under strictly aseptic condi 
The purulent material obtained 
is injected directly into a sterile punc 
ture-type vial containing 2 to 3 ¢.c. o 
normal and the vial shake: 
vigorously in order to insure thoroug! 
Additional saline solutio: 
is injected into the vial immediatels 
enough to result in an approximat: 
1:5 dilution of the exudate. In ou 
experience no anticoagulant is neces 
sary if dilution of the purulent maté 
rial is accomplished without delay. 01 


tions. 


saline 


dispersion. 


each of two successive days the diluted 
material is heated for one hour, at : 
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If this 
potentially antigenie material is shown 


emperature of 56° to 60° C. 
vy bacteriologie culture to be sterile, 
is tested intradermally in volunteers 
n order to rule out nonspecifie skin 
reactions. 
Il. Supa 
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The skin test is performed as in a 
tubereulin test by the intradermal in- 
jection of 0.1 ¢.c. of the antigen, the 


site being observed at intervals of 


forty-eight and seventy-two hours after 
reaction con- 


the injection. Positive 


REACTION TO THE ANTIGENS PREPARED FROM 


CASES OF CAT-ScRATCH FEVER (CASES 1, 10, AND 11) 


ANTIGEN USED 
‘CONTROL’? PREPARED 
PATIENT AGE SEX FROM CLINICAL STATUS 
l. 2 mo M Case | Hydrocephalus and spina bifida 
2. + mo I Case 1 Multiple congenital malformations 
) > yr. F Case 1 Nonsick mother of Patient 1 
t. % yr M Case 1] Spinal cord tumor; convalescent 
a) 2 yr F Case | Cervical adenitis; responded to 
penicillin therapy 
6 ye. M Cases 1 Suppurative axillary adenitis; re 
and 11 sponded to incision and drainage 
7 5 yr M Cases 1 Suppurative axillary folliculitis with 
and 11 spontaneous drainage 
‘. 0 yr M Case 1] Suppurative inguinal adenitis second 
ary to impetigo on leg; good re 
sponse to antibiotics 
9. ) yr M Case 1] Lymphosarcoma, generalized 
10 7 yr M Case 1 Lymphadenopathy secondary to pri 
mary smallpox vaccination 
11. + yr. M Cases 1 Cervical adenitis readily responsive 
and 11 to antibiotics 
12. 7 yr M Cases 1 Infectious mononucleosis 
and 10 
l 31 yr. I Cases 1 Nonsick mother of Patient 10 
and 10 
14. 12 mo. F Cases 1] Suppurative axillary adenitis asso 
and 11 ciated with primary vaccination 
15 15 vr. I Cases ] Cervical adenitis—chronic, non 
and 11 suppurative 
16, yr. | Case 11 Submandibular tuberculous adenitis 
(scrofula) 
17. o yr M Case 11 Suppurative inguinal adenitis 
18. 5 yr. M Cases |] Suppurative axillary adenitis 
and 11 
19. I yr F Cases 1 Supraclavicular adenitis 
and 11 
20 > yr I Case Infectious mononucleosis 
2] t yr. I Case 11 Suppurative parotitis 
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sists in an indurated, raised, erythem- 
wheal from 5 to 10 mm. in 
which is surrounded by a 


atous 
diameter 
zone of erythema from 30 to 40 mm. in 
diameter. This reaction may disap- 
pear in one to two days, but, as a rule, 
the wheal can be recognized readily as 
long as four to five days later. In a 
negative response there is no associ- 
ated erythema, induration, or swelling 
No regional 
adenopathy oceurs in response to intra- 
dermal injection of the antigen either 
in patients with ecat-seratch fever in 


of the injected tissue. 


whom the reaction is positive, or in 
subjects in whom the reaction is nega- 
tive. 

In the present series skin tests were 
earried out using the antigen prepared 
from Case 1. All patients in whom a 
diagnosis of eat-seratch fever could be 
made on the basis of eclinieal manifes- 
tations showed positive skin reaction 
to this antigen. By way of comparison, 
‘feontrol’’ subjects was 
this 
consisting of normal volunteers, of pa- 


a group of 


tested with this antigen, group 


tients with no evidence of lymph node 


disease, as well as of patients with 


suppurative or nonsuppurative ade- 
nopathy thought to be attributable to 
other causes than eat-seratch fever. 
Complete absence of response in nor- 
mal volunteers seemed to rule out the 
possibility of nonspecific skin reactions 
The results of these 


intradermal tests carried out for pur- 


to the antigen. 


poses of comparison were negative con- 
sistently (Table Il). No untoward ef- 
feets of any kind occurred as a result 
of the injection of the antigenic skin- 
testing materials. 

skin-test antigens 
were prepared from material obtained 
by needle aspiration of the involved 
nodes in two additional patients (Cases 


Subsequently, 
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10 and 11). These antigens were used 
for the skin testing of known positive 
and known negative subjects. In nine 
of the control patients, as indicated in 
Table II, two of the three antigens pre- 
pared were injected simultaneously at 
two different sites. All three antigen 
samples gave similar results: positive 
skin reactions in patients with cat- 
scratch fever and negative reactions in 
controls, irrespective of the sample of 
antigen employed. 

Variation in Clinical Manifestations. 
—While the majority of the patients 
reported has shown clinical manifesta- 
tions similar to those observed here, 
interesting variations have been de- 
scribed by a number of authors. Two 
eases have been reported? *® in which 
there was apparent inhalation or as- 
piration of the etiological agent into 
the throat, with subsequent cervical 
adenitis. Lange’ noted a cough and 
transient pulmonary infiltration in one 
of his patients who showed character- 
istie manifestations of ecat-scratch fever 
and gave a definite history of 
seratehes. An oculoglandular form of 
the disease is deseribed in the French 


who 


literature* which was associated with 
conjunctivitis and adenopathy of the 
cervical nodes. Greer and Keefer* re- 
port a patient with cat-seratch fever 
in whom the clinical picture was domi- 
nated by an erythema-nodosum-like 
exanthem. Recently Stevens® has de- 
scribed a 13-year-old boy in whom 
there was a severe but transient en- 
cephalitis, associated with an identi- 
fiable primary lesion on the right fore- 
arm, enlargement of axillary and epi- 
trochlear lymph nodes on the right 
side and a history of cat scratch. The 
illness was characterized by high fever, 
generalized convulsions, and coma for 
a period of forty-eight hours. Diag- 
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nosis of eat-scratch fever was made in 
retrospect two and one-half years 
later when a typical positive skin re- 
action to specific antigen was obtained. 
Stevens suggests that this patient may 
represent a case of cat-scratch encepha- 
litis. 

Differential Diagnosis—The  eat- 
serateh syndrome is most commonly 
confused with simple pyogenic adeni- 
tis, but may be differentiated by the 
isolation in the latter of a causative 
bacterial agent, and by clinical re- 
sponse to antibiotic therapy. In the 
presence of a positive tuberculin test, 
tuberculous adenitis must be consid- 
ered. The early cases observed by 
Foshay? were encountered during an 
outbreak of tularemia. Foshay recog- 
nized that, while the clinical picture 
bore many resemblances to tularemia, 
such patients were less ill, failed to 
show positive skin tests to tularemia 
antigen, and did not develop aggluti- 
nating antibodies for Past. tularensis. 
At that time Foshay suspected cat 
scratch as a means of transmission in 
this disease, but unfortunately made 
no report of his findings in the medical 
literature. In atypical cases, Hodg- 
kin’s disease and malignant lymphoma 
must be considered in differential diag- 
nosis. Patients with inguinal involve- 
ment have been described in whom the 
diagnosis of lymphogranuloma vene- 
reum was considered until the possibil- 
ity of eat-seratch fever could be in- 
vestigated. Fungus infection such as 
sporotrichosis can be differentiated, as 
a rule, by characteristic clinical fea- 
tures and by appropriate laboratory 
studies. 

Treatment.—No specific therapeutic 
measures have been of definite benefit 
in eases proved by skin test reaction. 
Aureomycin seems to shorten the fe- 
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brile course in some instances. Lange’ 
noted that the nodes regressed more 
rapidly during chloramphenicol and/ 
or terramycin therapy. Occasionally, 
aspiration drainage .will hasten the 
resolution of fluctuant nodes, although 
the procedure may result in the de- 
velopment of a draining sinus. Such 
draining sinuses invariably heal, leav- 
ing only a minor sear. 

Prognosis——The prognosis in eat- 
seratch fever is uniformly good. The 
enlarged nodes show spontaneous re- 
gression in one to three months after 
reaching their peak enlargement. In 
some instances fibrosis may result in 
persistence of the nodes indefinitely. 
With few exceptions, systemic signs 
and symptoms are mild and self- 
limited. 

Pathologic Findings—Lymph node 
biopsy material and lymph nodes ex- 
cised in toto from patients showing 
typical clinical manifestations of cat- 
seratch fever have been studied in de- 
tail. 7° Consistently nonspecific 
morphologie changes have been de- 
seribed. Mollaret® grouped these nodes 
into three distinct phase classifica- 
tions: the ‘‘elementary’’ phase of 
simple hyperplasia of all node ele- 
ments, the ‘‘accentuated’’ stage in 
which, in addition to hyperplasia, areas 
of early cellular necrosis appear which 
stain as acidophilic masses, and the 
‘*ultimate’’ stage in which the normal 
orderly lymph node architecture is dis- 
placed by multiple areas of central 
necrosis, and which is characterized by 
the appearance of circumscribed foci 
of epithelioid cells and scattered giant 
cells of the Langhans type. Fox’? re- 
fers to these foci as pseudotubercules. 
This final phase corresponds clinically 
to the stage at which the enlarged node 
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becomes fluctuant and is followed 
either by slow regression or spontane- 
ous suppuration and healing. 
Etiology and Epidemiology.—While 
the etiology of this disease entity has 
not been elarified completely, there is 
considerable evidence indicating that 
the infectious agent concerned belongs 
to the 
group of viruses."' Transfer of the 
disease to monkeys and to human vol- 
unteers has been accomplished. Bac- 
teriologie cultures and culture on Sa- 
bouraud’s medium of material aspi- 
rated from suppurative lymph nodes 
have yielded consistently negative re- 
examination, 


psittacosis-lymphogranuloma 


sults. On microscopic 
stained sections of primary skin lesions 
and involved lymph nodes in both man 
and monkeys show large numbers of 
intracellular and extracellular gran- 
ules identical in appearance with the 
bodies characteristic of 
These bodies are numer- 
ous in early lymph node lesions, espe- 


elementary 


psittacosis."! 


cially in the reticulocytes bordering on 
a zone of necrosis, but may be seen 
also in more advanced lesions and in 
lymphoeytes, as well as reticulocytes. 
Although the Frei test is negative con- 
sistently, patients convalescent from 
eat-seratch disease do show by comple- 
ment fixation low titers of antibody to 
Lygranum. 

Sinee, as a general rule, cats do not 
show any apparent morbidity associ- 
ated with their ability to transmit the 
disease to human subjects, the role of 
the cat has been considered a passive 
In those instances in which the 


one. 
involved animal was subjected to skin 
testing there was no evidence of reac- 
tion to the intradermal antigen.? In 
the case of some patients the possibility 
of cat contact seems to have been ex- 
eluded, yet in a single family several 
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eases of cat-secratch fever occurre 
which centered about the family cat 
Other means of transfer have been ac 
cepted by some authors’ *: serateh by 
thorn, by wood splinter, by fragment: 
of bone in a meat handler. Mollaret 
and his associates suggest that th 
virus may be widespread in anima! 
and possibly in vegetable life. 

Most of the earlier cases were re 
ported from France. It is probable 
however, that distribution is actuall) 
world-wide since cases have been re 
ported from Great Britain, United 
States, India, and Switzerland, as wel! 
as from France. Daniels and Mae 
Murray,? in Washington, D. C., under 
tcok the skin testing of their patients 
with ecat-serateh fever not only with 
antigen prepared from patients in 
Washington, but also with antigen pre 
pared from patients in Cincinnati and 
in Paris, France. Reactions were con- 
sistently positive regardless of th: 
particular sample of antigen used, 
suggesting a basie antigenic similarit) 
in all the eases, a finding which is in 
accord with observations in the present 
series in which antigens were prepared 
from three different patients. 

A possible relationship between the 
etiological agent of eat-seratch feve: 
and that of feline pneumonitis has 
been suggested.?* The virus of this 
feline disease described by Baker giv: 
rise to elementary bodies similar | 
those associated with psittacosis, and 
was shown to be related antigenical! 
to viruses of the psittacosis-lymplh« 
granuloma group. Viruses belonging 
to this group have been identified i: 
connection with infections in othe¢ 
animals associated with man, such a 
enzootic abortion in ewes™ (EAI 
virus), an intestinal infection in calvé 
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which often oecurs without obvious 
elinieal manifestations,“* and pneu- 
monia in sheep.'® 


SUMMARY 

This report, concerned with cases of 

eat-seratech fever, is the result of a 
series of studies carried out in chil- 
dren in the South Texas area. Within 
the past eighteen months twelve cases 
of eat-seratch fever have come to our 
attention, which emphasizes again the 
probable widespread incidence and fre- 
quent observation of this disease in the 
everyday practice of medicine. All of 
these patients showed the character- 
istie features of the disease: malaise, 
fever, and unexplained local adenop- 
athy, in which the size of the en- 
larged lymph node may be quite im- 
pressive. The ineubation period is 
somewhat variable, averaging from ten 
to thirty days. As a rule, the patient 
does not appear acutely or chronically 
ill. In most instances the history will 
reveal some association with cats, al- 
though the loeation or time of a specific 
scratch may be uncertain. At the time 
that medieal advice is sought, lym- 
phadenopathy is the chief presenting 
symptom, and there may be an exacer- 
bation of redness and swelling at the 
site where a primary lesion has been 
in the process of healing. 

Patients with eat-scratch fever show 
niformly a positive skin reaction 
hen tested by intradermal injection 
vith an antigen prepared by the Frei 

proceedure from the bubo of a known 
se of cat-scratch fever. The prepara- 

tion of this antigen for skin testing is 
seribed in detail. 

As a basis for comparison in the 
esent study, a group of ‘‘control’’ 
ibjeets was tested for skin reaction of 

e type observed in cat-scratch fever. 
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This group consisted of normal volun- 
teers who showed complete absence of 
response to intradermal injection of 
the antigenic material, patients with 
no evidence of lymph node disease and 
patients with suppurative or nonsup- 
purative adenopathy thought to be at- 
tributable to other causes than cat- 
seratch fever. The results of these skin 
tests were negative consistently. No 
untoward effects of any kind occurred 
as a result of the injection of the anti- 
genie skin-testing materials. 

In the course of the study, skin- 
testing antigens were prepared from 
material obtained by needle aspiration 
of involved lymph nodes in three sepa- 
‘ate patients whose signs and symp- 
toms were typical of ecat-scratch fever. 
All three antigen samples gave similar 
results. 

With few exceptions the disease is 
mild and self-limited. No specific 
therapeutic measures have been of 
definite benefit in cases proved by 
skin-test reaction. Aureomycin seems 
to shorten the febrile course in some 
instances and to alleviate the systemic 
symptoms in some degree. 

While the etiology of this disease 
entity has not been clarified complete- 
ly, there is considerable evidence in 
support of the view that the infectious 
agent concerned belongs to the psitta- 
cosis-lymphogranuloma group of vi- 
ruses. 
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SERUM CORTICOIDS IN CHILDREN UNDER STRESS 
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marked, 
children, 


SSPONSE to stress is 

both in adults and in 
by an increased urinary excretion of 
17-hydroxyeorticosteroids. Nelson and 
associates,’ however, found no rise in 
the blood level of 17-hydroxycorticoids 
in adults with serious infections except 
just before death when these patients 
showed an increased blood concentra- 
tion. Nelson also showed that ACTH 
administration will produce a dramatic 
rise in blood corticoid levels. This has 
been verified in children by Raile and 
co-workers.? Tyler and associates*® have 
reported that the blood 17-hydroxy- 
corticoids level rises several hours after 
operation in normal adults, but that 
the blood concentration returns to nor- 
mal within twenty-four hours. The 
present study shows that responses in 
children differ from those in adults. 


MATERIALS AND METHODS 


Blood 


measured by the method of Nelson and 


17-hydroxyeorticoids were 


Samuels,‘ using Florisil as the chro- 
matographie agent.t The only modifi- 
cation in the method was that serum 
was used in most instances instead of 
plasma. 


There were forty-one individuals 


comprising the control group. The 
From the Department of Pediatrics, Uni- 
rsity of Pittsburgh School of Medicine, and 
the Children’s Hospital of Pittsburgh. 
This study was made possible by grants 
rom the Frederic Schaefer Fund, Thomas 
ymond Evans Foundation, Richard K. Mel- 
n Pediatric Foundation, and Arbuckle-Jami- 


son Fund 

‘John and Mary R. Markle Scholar in 
Medical Science. 

tStandard compound F was kindly sup- 


I i by Dr. W. G. Haines, The Upjohn Com- 
pany. 
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subjects were laboratory workers in 
good health and children who were in 
apparent health but were in the hos- 
pital behavior 
problems, neurological disturbances, or 


for investigation of 
who had recovered entirely from minor 
respiratory illnesses. Sera were also 
obtained from seventeen patients with 
acute meningitis. These sera were ob- 
tained on the day of admission to the 
hospital as were the sera from another 
group of seven patients who had pneu- 
monia or acute tonsillitis and pharyn- 
gitis with temperatures above 103° F. 
Sera were obtained from seven patients 
with less severe respiratory illnesses. 
Finally sera were obtained after sur- 
gery from nineteen patients; pre- and 
postoperative specimens were drawn 
from seven of these children. 
RESULTS 

The mean free serum corticoid level 
in the forty-one normal children and 
adults was 13.0 ng per 100 ml. with a 
standard error of the mean of + 1.21. 
This agrees with the mean reported by 
Kelley and Ely® for children and by 
Nelson for adults. The mean level of 
free 17-hydroxycorticoids in the sera 
of sixteen children with acute menin- 
gitis was 88.5 pg per 100 ml. with a 
standard error of the mean of + 9.6. 
No correlation could be found between 
the level of blood corticoid and the 
age of the patient with meningitis or 
the specific infecting organism. The 
ages of the patients with meningitis 
ranged from 3 months to 8 years. 
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There were three patients with menin- 
three with 
three and 
questionably four with pneumococcal 
meningitis, and five with H. influenzae 


meningitis, 
meningitis, 


gococcal 


streptococcal 


There was also one child 
All 


these patients recovered uneventfully. 


meningitis. 
who had tuberculous meningitis. 


In addition, there was one 2-year-old 
girl who entered the hospital with a 
history of fever of six hours’ duration. 
Physical examination revealed a stiff 
neck but the child was communicative, 



































cooperative, and ate well. Examina- 
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Fig. 1.—Free corticoids in sera of normal 


children and adults, children with acute 
meningitis, and in children twenty-four hours 
following surgery. 


tion of the cerebrospinal fluid proved 
the diagnosis of meningococcal menin- 
On 
level was 13.0 ng per 100 ml. Eighteen 
hours later it was 58.0 ng per 100 ml. 
The four of 
these patients was down to 24.8 yg in 


gitis. entry her serum corticoid 


mean corticoid level of 
twenty-four to forty-eight hours. 

The seven children 
acutely ill with pneumonia or pharyn- 
72.0 with a 


mean level in 


tonsillitis was 


gitis and 
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of 54.0 to 106.0. 
dren with acute upper and lower ré 
spiratory infections all had tempera 
tures of at least 103° F. Children 
with less severe respiratory infections 
had free serum corticoids in the uppe: 
end of the normal range with a mean 
of 20.7. 

The mean level of free serum corti 
coids twenty-four hours after opera 
tion in nineteen children was 33.8 yg 
per 100 ml. with a standard error oi 
the mean of + 3.5, 
in serum corticoids in the seven pa 
tients with preoperative as well as 
twenty-four-hour postoperative blood 
level determinations was 230 per cent. 
children included four 
level twenty-four hours after operation 
was not beyond the normal range. Fig 
1 graphically compares the levels ob 


range These chi! 


The average rise 
c c _~ 


These whose 


tained from normal adults and chil 
dren, children with meningitis, and 


children after surgery. 
DISCUSSION 


Children after stress have highe: 
serum levels of 17-hydroxycorticoids 
than do adults but this does not neces 
sarily imply that their adrenals are 
more responsive to stress. The alterna 
tive explanation that children have a 
slower removal of corticoids from th 
blood is more attractive. 

Nelson and associates' have 
gested that a lowering of utilizatio: 
(degradation to 17-ketosteroids by t! 
liver should probably be included 
this term) causes the preterminal ris‘ 
17-hydroxyeorticoid leve 
seen in adults. 

In addition to this factor in rate « 
removal of blood corticoids, the rat: 
of conjugation by the liver and exer 
tion by the kidneys must be considere: 
The same possibilities exist to explai 


sug 


in blood 
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the high levels that children continue 
to show twenty-four hours after sur- 
gery. Tyler and collaborators* have 
shown that blood 17-hydroxycorticoid 
levels return to normal twenty-four 
hours after surgery in adults and we 
have verified this in a small number of 
adult patients. It is our feeling that 
the second group of factors rather 
than differences in rate of secretion of 
these hormones by the adrenals ac- 
counts for the differences between 
blood levels in children and adults un- 
dergoing stress. There is also a possi- 
bility that the adults tested by Nelson 
and co-workers, were not undergoing 
the same degree of stress as the chil- 
dren measured in this study. How- 
ever, the results following surgery 
should be comparable and would indi- 
eate that the discrepancies in the re- 
sults are not due to differing degrees 
of stress. 

The differences between the normal 
serum levels and the levels in patients 
with meningitis and after surgery are 
obviously significant. (t—8.0 and 
5.6, respectively. P<.01 in each 
ease.) Technically the differences be- 
tween the normals and the two groups 
with respiratory infections are also 
significant (P <.01 in each ease) but 
the numbers are really too small for 
this sort of analysis. 
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SUMMARY 
The level of free serum 17-hydroxy- 
corticoids rises dramatically in chil- 
dren with serious infections in contra- 


distinction to previous reports of 


levels in adults with infection. In 
addition, the levels tend to remain ele- 
vated for a longer period in children 
than they do in adults following sur- 
gery. This may not be due to a differ- 
ence in adrenal response, but more 
likely is caused by differences in excre- 
tion and degradation or conjugation of 
the hormonal products. 
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AN UNUSUAL FORM OF CENTRAL NERVOUS SYSTEM 


DISEASE 


IN A NEWBORN INFANT 


CapTAIn Beprorp H. Berrey* anp Caprain F. G. DANNENBRING,** 
MepicaL Corres, UNITED STATES ARMY 
DENVER, COLO. 


HIS case of demyelinating en- 
cephalopathy dating from the first 
week of life is reported for the pur- 
pose of stressing the difficulties in- 
curred in diagnosis, management, and 
supportive therapy. No attempt will 
be made to review the varied clinical 
descriptions appearing under this 
diagnosis, although a brief perusal of 
the literature in English failed to dis- 
close a case with as early an onset as 
the one reported here. Of specific in- 
terest is the apparent lack of familial 
characteristies or consanguinity in this 
case, 
CASE REFORT 
A 6-week-old white female was hos- 
pitalized for observation of suspected 
central nervous system disease. She 
was the product of a full-term, uncom- 
plicated pregnancy of a 22-year-old 
Rh-negative white primipara. The 
duration of labor was four hours with 
delivery accomplished under saddle 
anesthesia and low forceps. The baby 
appeared normal at birth, weighing 7 
pounds 13 ounces. She left the hos- 
pital on the fifth hospital day, with- 
out apparent abnormalities. 
Shortly after arriving 
mother observed the baby to be gen- 
erally tense and rigid. The infant 
tended to hyperextend the neck, and 
cried almost constantly while awake. 
At 4 weeks of age, slight convulsive 
movements were observed in both 
arms, occurring two or three times a 
day. Following the feedings, which 
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often required one and one-half hours, 
twitching of the arms and legs was 
noted. Shortly thereafter when the 
infant was seen for the initial monthly 
examination, the mother complained 
her baby never seemed to relax, ex- 
cept intermittently during _ sleep. 
Physical examination was considered 
normal at this visit. 

By 6 weeks of age, the twitchings 
had become generalized convulsive 
jerkings varying in duration from five 
minutes to three hours, frequently be- 
ginning in the waist and progressing 
to the arms, legs, and head. The 
activity and duration of the convul- 
sions were of such intensity as to pre- 
clude proper feedings; regurgitation 
followed on some oceasions, with frank 
vomiting two days prior to admission. 
There was no history of cyanosis or 
respiratory difficulty. 

Physical examination on admission 
revealed the following: Weight 9 
pounds 12 ounces; temperature 99.6 
F’. rectally; pulse 140; blood pressure 
90/60. The infant appeared well de- 
veloped and well nourished. She con- 
vulsed continuously with the arms and 
legs “jerking” at five- to ten-second 
intervals; concomitantly the head 
would suddenly hyperextend. At this 
time there was no involvement of the 
facial or abdominal muscles. The 
anterior fontanel measured 2 em. in 
diameter and was not tense or bulging. 
The pupils were round and regular 
with sluggish reactions, but without 
nystagmus. Funduscopie examination 
was not entirely satisfactory; however, 
it was felt that no gross pathological! 
process was present. Auscultation 0 
the heart and lungs was normal. A 
very prominent Magnus-deKleijn neck 
reflex could be elicited. Reflexes 1) 
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the upper extremities were normal, in 
the lower, absent. 

On admission, penicillin, strepto- 
myein, and Chloromycetin were 
initiated in conventional dosage as 
were intravenous fluids. Phenobarbital 
was used to attempt control of the 
convulsions. Within two hours after 
admission, the temperature rose to 
103.8° F., the convulsive activity had 
become more rapid with inereased 
irritability. Institution of antipyretic 
measures dropped the temperature to 
subnormal where it remained despite 
measures to raise it. Initial lumbar 
punetures were unsuccessful; the fol- 
lowing morning a successful lumbar 
puncture was accomplished, showing 
many nonerenated red blood cells. 
Laboratory results are shown in 


Table I. 


there were only slight fibrillary twitch- 
ings; however, her general condition 
remained unimproved. 

Roentgenograms of the heart, lungs, 
cervical spine, and skull were of no 
positive value. 

The electroencephalogram was _ re- 
ported as “Basie pattern is not dis- 
cernible due to much movement arte- 
fact while awake. While awake, 
patient had numerous short grand mal 
seizures which showed on the EEG 
record as paroxysmal burst of multiple 
large amplitude spikes occurring 
simultaneously in all cortical areas. 
Diagnostic impression: Abnormal 
awake EEG with grand mal seizures, 
discharges occurring simultaneously in 
all cortical areas. Normal sleep 
EEG.” Fig. 1 shows a portion of the 
electroencephalogram. 


TABLE I. SuMMARY OF LABORATORY RESULTS 


DATE RBC Hgb | wBC L 

May 28 4.3 mil. 13 Gm. 16,350 51 

(admission ) 83% 
May 29 15,350 36 
June 1 (lumbar 

tap) 
June 2 
June 5 85% 6.700 80 


June 9 (ven 
tricular tap) 


p URINE SPINAL FLUID _ 


47 3-5 WBC/LPF 


61 
1 lymphocyte 
84 mg. % sugar 
1,000 mg. % protein 
700 mg. % chlorides 
OCC RBC 
8-10 WBC/LPF 
20 


50 RBC 
No WBC 
125 mg. % sugar 


250 mg. % protein 
650 mg. % chlorides 
Throat culture (May 28), Hemolytic Staph. aureus, coagulase-positive. 
Blood culture (May 28), Micrococcus tetragenes. 
Spinal fluid culture (May 28) (reported 8 days later), Micrococcus tetragenes. 


Bilateral subdural taps were nega- 
tive on the third day. At that time 
the initial spinal fluid yielded a 
vrowth of gram-negative diplococcus 
and Micrococcus tetragenes. Blood 
culture obtained on admission was 
reported growing WM. tetragenes. 
Throughout this period, the twitching 
activity continued with a_ transient 
episode of cyanosis on the fourth day 
ollowing a feeding. A repeat lumbar 
puneture was performed on that day 
and a pellicle formed within ten 
minutes. By the fifth hospital day 





The neurosurgical consultant, on the 
ninth hospital day, advised ventric- 
ular taps which were accomplished 
without incident, and methylene blue 
was injected into the right ventricle. 
Several hours later, immediately prior 
to lumbar puncture, she cried out 
loudly, marked hyperextension of the 
neck occurred, followed by extreme 
pallor and flaecidity. Laryngeal spasm 
and inspiratory stridor developed, as 
did transient intense cyanosis. A 
small amount of frothy sputum was 
aspirated from the pharynx and in- 
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creasing quantities of “chocolate- 
colored” mucus were aspirated from 
the posterior pharynx. Intravenous 
calcium gluconate and subeutaneous 
epinephrine were administered with- 
out noticeable effect. The baby pro- 
gressively worsened with respirations 
becoming increasingly labored. Early 
on the tenth hospital day she expired. 
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from which no fluid or exudate could 
be expressed. 

Microscopically, the lung showed a 
collapse of many of the alveoli on one 
of the sections, and a less noticeable 
loss of the air saes on the other see- 
tions. All capillaries were dilated, and 
packed with red cells. Many of the 
alveoli were filled with a homogeneous 


i} ae 
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Fig. 1.—Electroencephalogram while patient was awake and having clinically observed grand 
mal seizure Tracing during sleep was normal. Amplitude measured in milliamps, standard- 
ized to 50 ma. Time interval 1/5 second between lines. 

An autopsy was performed. The  pink-staining material. Pleura, 
positive pathological findings were bronchi, and blood vessels on the sec- 
limited to lungs and the central tion were not otherwise unusual. 


nervous system. 

Lungs: The right lung weighed 48 
grams, the left lung 38 grams. They 
were of the expected size. Consistency 
was that of rubber, and there appeared 
to be no air in the lungs. The pleura 
was smooth and _ glistening. The 
bronchi were not obstructed or dilated, 
and there were no enlarged hilar lymph 
nodes. The cut surface of each lobe 
was a homogeneous pale pink color 


Brain: The brain weighed 560 
grams. Convolutions and sulei were 
not unusual. The brain was 
Lateral ventricles were not dilated, and 
contained no blood. After one week's 
fixation, serial coronal sections revealed 
no evidence of hemorrhage, tumor, 
infection. 

Microscopically, the central nervous 
system sections showed lesions in 
volving the white matter of the cere- 


soft 


or 
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bral cortex, the cerebellum, and the myelin being almost completely de- 
brain stem (Figs. 2 and 3). The pre- stroyed. Large numbers of gitter cells 
dominant feature showed almost com- and hypertrophied astrocytes were 
plete demyelinization of the white scattered through the involved areas, 
matter with some preservation of the sometimes collected in small foci of 
“U” fibers beneath the cortex. Axons malacia and _ oceasionally — present 
were swollen and fragmented, with around vessels. The gray matter ex- 





Fig. 2.—Section of cerebrum showing extensive demyelinization. (Lilly stain, x2.) 





” 


ix. 3.—Section taken from brain stem showing swollen astrocytes and gitter cells. (H & BI 
stain, 470.) 
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hibited an essentially normal histology, 
there being only moderate gliosis in 
levels adjacent to the white matter. 
The meninges contained scattered 
small foci of lymphocytes, and in the 
brain there were occasional perivas- 
eular collars of lymphocytes. These 
inflammatory cells were regarded as 
secondary reactive elements. No true 
meningitis was observed. 


COM MENT 


The accurate antemortem diagnosis 
of a specific type of demyelinating en- 
cephalopathy is fraught with con- 
fusion, as various descriptions in the 
medical literature will reveal, despite 
the fact that several of these disorders 
fairly clear-cut pathological en- 
tities. The variations of the process 
discussed include the acute infantile 
form of Krabbe, the subacute juvenile 
form of Scholz, and the chronic late 
form of Pelizaeus-Merzbacher. The 
term ‘‘diffuse sclerosis” has been sug- 
gested by Josephy and Lichenstein as 
preferred to Schilder’s disease, the 
category where all forms of the disease 
have formerly been placed. 

Jervis has preferred the term “dif- 
fuse selerosis” in his review of the 
multiple types and varied character- 
istics of the demyelinating eneephalop- 
athies. He notes that Krabbe’s type 
has a uniform clinical course whereby 
the diagnosis may at times be made 
without autopsy. The other forms of 
diffuse sclerosis (including Scholz and 
Pelizaeus-Merzbacher) have protean 
manifestations complicating the clin- 
ical diagnoses. 

Proper names have been assigned to 
many variations of this process, often 
apparently without sufficient _histo- 
pathological evidence of existing dif- 
ferences. Differentiating factors as to 
the categories often have been de- 
pendent to a large extent on the age at 
onset, chronicity, familial characteris- 
ties, and the presence or absence of 
consanguinity. There have not been a 
sufficient number of any single group 
with similarities within the 


are 


of eases 


group and differences from others to 
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allow segregation as a distinct entity. 

Lack of agreement as to what con- 
stitutes the complete clinical syndrome 
and histopathological picture in the 
overlapping descriptions leads one to 
conclude that all varieties may be ob- 
served, depending on the duration, 
heredity, chronicity, and histopatho- 
logical features as variously seen in 
infants, children, and adults. The 
consensus seems to favor considering 
these conditions as histological devia- 
tions of the same basic pattern. Fre- 
quently the presenting features of one 
are present in others. These differ- 
ences appear to be effected by the age 
at onset, acuteness or chronicity, clin- 
ical course, presence or absence 
familial traits and consanguinity, and 
aberrations in the demyelinating 
process. 


of 


SUMMARY 


A 6-week-old infant admitted be- 
cause of bizarre central nervous system 
symptoms and convulsions died on the 
tenth hospital day several hours afier 
a ventricular puncture. 

The clinical course was marked by 
almost continuous convulsions whieh 
resisted attempts at control. Labora 
tory studies were essentially nonecon 
tributory except that the spinal fluid 
protein was unusually high with a 
normal sugar content. In retrospect 
the M. tetragenes was considered a 
contaminant, following histological 
examination of sections from the 
central nervous system. 

The observation of such a ease repre 
sents one of the earliest reported based 
on a brief review of the Enelish litera 
ture. 

Differential diagnoses of convulsions 
in the neonatal period in the absence o 
obvious eause should inelude thi 
group of conditions with questioning 
directed toward familial traits and/o1 
consanguinity. 

Attempts at classification of th 
many types, frequently named afte: 
the individual or individuals who d: 
seribed the disease, have been carried 
out by numerous investigators. 

















DENTAL CARIES AMONG ELEMENTARY SCHOOL CHILDREN 


IN OREGON 


D. M. Hapsrmarkos,* D.D.S., M.S.D., M.P.H. 
PORTLAND, ORE. 


ROM a number of reports in the 

literature, it has been demonstrated 
that there are wide variations in the 
degree of susceptibility to dental caries 
among population groups living in 
various geographie regions of the 
United States. 

The results of a number of studies 
on dental caries conducted in Oregon 
during the last six years revealed that 
school children born and reared in 
certain geographie areas of the state 
have a high susceptibility to this dis- 
ease. For an explanation of this phe- 
nomenon, the possible influence of dif- 
ferent environmental factors has been 
investigated and the results were re- 
ported in the literature.’“* However, 
the above-mentioned studies were con- 
fined only to children within a narrow 
age range, i.e., 14 to 16 years of age. 

The present paper deals with the 
dental status of all the children at- 
tending the grade schools of Corvallis, 
a city located in the Willamette Valley 
region of Oregon. For this reason, 
these data are of importance because 
they present for the first time the 
dental caries experience of an entire 
elementary school population of a city 
in Oregon, and thus afford the oppor- 
tunity for comparisons with similar 
large groups examined elsewhere re- 
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garding the prevalence of caries 
among grade school children. 


MATERIALS AND METHOD 


The subjects included in the pres- 
ent study were the children of the 
elementary schools, four publie and 
two parochial, of Corvallis. Alto- 
vether, dental examinations were given 
to 1,534 pupils between the ages of 5 
and 12 years, inelusive. This num- 
ber represents practically all of the 
children attending the grade schools 
of Corvallis. All of the children ex- 
amined were of the white race. 

The children were examined at their 
respective schools and the physical 
facilities were excellent in all of them. 
The dental examinations were per- 
formed by means of mouth mirror 
and explorers in good natural light 
combined with a dental spotlight. <A 
chip blower was used to dry the teeth 
prior to the examination. All of the 
children were examined in a regular 
dental chair. 

The dental findings were called out 
to an assistant who made appropriate 
markings on a specially designed den- 
tal record. The criteria of what was 
considered a carious lesion have been 
described in another publication.’ 
All missing permanent teeth were as- 
sumed to have been lost because of 
caries, except in a few instances where 
the subject upon questioning stated 
other reasons, e.g., lost by accident. In 
such eases the missing teeth were not 
recorded. 
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All examinations were made by the 
author. This facet minimizes varia- 


tions in diagnosis and adds uniformity 
to the collected material. 
The 


rience 


caries 
teeth 
in 


past and 
the 
subjects was expressed 


DMF teeth (decayed, missing, 


present expe- 
the 


of 


in permanent of 
terms 
filled ), 
whereas the symbol def (decayed, ex- 
traction indicated, filled) was used to 


designate past and present caries ex- 


perience in their primary teeth. <A 
tooth both filled 
counted only once in the total DMF 


carious and was 
or def score. 

It is generally agreed that in com 
the 
in the primary teeth, a 


puting caries experience rates 


missing 


tooth is not taken into consideration 
because in many instances it is diffi- 
cult to decide whether the tooth is 
missing because of caries or as a re- 
sult of physiological exfoliation. As 
a result of this, the def rate is not as 
accurate as the DMF rate in expres- 


sing the total caries experience of the 


individual. 


RESULTS AND COMMENTS 


Table I 


gives the distribution of children ex- 


The material presented in 


amined by age groups. The total num- 
ber of subjects given dental examina- 
1.534 


was represented by a fairly large num- 


tions was and each age group 


ber of children. The same table also 
presents the percentage of children in 
each having one or more 
teeth 


tions on 


age group 
attacked 


permanent 


earies. Observa- 
teeth 
on children between the ages of 6 to 
12 the 


primary teeth, observations were made 


by 
were made 
years, inclusive, whereas for 
only on children from the ages of 5 
At the age of 6 


children 


through 8 years. 


the 


years, 34.4 per cent of 
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examined showed one or more perma- 
The 


percentage of children with caries in- 


nent teeth attacked by caries. 
creased to 98.6 at the age of 12 years. 
In other words, at the age of 12 years, 
only 1.4 per cent of the children ex- 
amined were found to be caries-free in 
their permanent teeth. 


TABLE I. NUMBER OF CHILDREN EXAMINED BY 
AGE GROUPS AND PERCENTAGE OF CUHIL- 
DREN WITH CARIES IN PERMANENT 
AND PRIMARY TEETH 


PER CENT OF 
CHILDREN WITH 


AGE IN 

YEARS CARIES 

(LAST NO, CHIL IN PER- IN PRI 

BIRTH DREN EX MANENT MARY 

DAY ) AMINED | TEETH TEETII 
5 168 om 78.0 
6 221 34.4 89.1 
7 230 66.1 88.7 
S 238 88.7 88.7 
9 200 92.5 ities 
10 173 95.4 divetial 
11 162 96.9 we 
12 142 98.6 diesen 

All ages 1,534 


Regarding the primary dentition of 


the subjects, 78.0 per cent of them 


showed one or more teeth attacked by 
The per- 
aries in the 


caries at the age of 5 years. 
centage of children with 
primary teeth inereased to 89.1 at the 
age of 6 years, and then it decreased 
to 88.7 per cent at the ages of 7 and 
8S years. 
Table II 


the caries experience in the permanent 


provides information on 


and primary teeth of the children by 
age groups. This is expressed in terms 
of DMF teeth, def teeth, and DMF 
first permanent molars per child. As 
ean be seen from this table, the ave! 
age number per child of permanent 
teeth (DMF) attacked by caries was 
0.75 at the age of 6 years and it in 
ereased with chronological age to 6.8 
DMF teeth at 12 years of age. I 
regard to the primary teeth, the ave! 
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age def rate per child at the age of 
5 years was 4.48. At 6 years of age, 
the mean rate increased to 5.67 and 
then it decreased slightly at 7 and 8 
years of age. 

This decrease in earies attack rates 
in the primary dentition of the sub- 
jects, starting at the age of 7 
may be explained mainly as the result 


years, 


of teeth which have been extracted be- 
cause of caries and, therefore, are not 
counted in computing the def rate, 
and to a smaller degree because of the 
physiological exfoliation of the central 
and lateral 
place between 6 and 8 years of age. 


incisor teeth which takes 
However, by the age of 9 vears, the 
physiological exfoliation assumes pro- 
in 


gressively a more prominent role 


the decrease of caries attack rates. 


TABLE IT. 


NUMBER OF DMF Teetu, DMF First 
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first permanent molars was considered 
separately in order to see how much 
they contributed to the over-all caries 
experience of the school children in- 
cluded in this study. The results are 
presented in Table II in terms of DMF 
first molars per child by specified age 


groups. It is apparent from these 
data that the first permanent molars 
accounted for almost the entire over- 


all DMF rates of the subjects from the 
ages of 6 through 9 years. At the age 
group of 11 vears, the first permanent 
the 
rate of the chil- 


molars contributed two-thirds of 


DMF teeth 


dren, and at 12 years of age the con- 


average 


tribution of this tooth toward the over- 
all half. 


The items comprising the total caries 


DMF rate was about 
experience of the subjects included in 


MOLARS AND DEF TEETH OF 1,534 SCHOOL 


CHILDREN OF CORVALLIS, ORE. 


(Rates Are Expressed Per C 


ITEM SPECIFIED o 
DMF teeth 
DMF first 
def teeth 


molars 


4.48 


From the data presented in Tables 
I and II, it is evident that the subjects 
included in this study experienced the 
highest caries attack rates in their pri- 
teeth children 
with caries and def teeth per child) at 


mary (pereentage of 
the age of 6 years. 

The condition of the first permanent 
molars is of special interest in study- 
ing the problem of dental caries among 
Since this tooth is ex- 

to 
agents because of its early eruption in 


school children. 


posed longer earies-producing 


the oral cavity, its loss in early life 
impairs the development and function 
of masticatory apparatus. 


a normal 


For this reason, the condition of the 





hild by Specified Age Groups) 


AGE IN YEARS (LAST BIRTHDAY ) 

6 7 8 9 | 10 11 12 
0.75 1.70 2.73 3.82 4.28 5.17 6.82 
0.75 1.67 2.61 3.19 3.40 3.47 3.58 
5.67 5.60 5.32 — _ on - 


the present study, separately for per- 
manent and primary teeth, are given 
in Tables III and IV by specified age 
groups. In general, the average num- 
ber of filled teeth per child increases 
At 


6 vears of age the average number of 


as the chronological age advances. 


filled permanent teeth per child was 
0.14 and increased to 3.70 at the age 
of 12 vears. However, as can be seen 
from Table IIT, the dental 
of the children inereased also with ad- 
Dental 
earies in the permanent teeth include 
unfilled teeth, and 
teeth indicated for extraction. In the 
primary teeth, the dental needs are 


needs 


vanee in needs due to 


age. 


cavities, missing 








i= 
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comprised of unfilled cavities and teeth 
indicated for extraction because of 
caries. It is evident from the data 
here presented that over half of the 
dental needs of the subject population 
have not been met. In general, Tables 
III and IV demonstrate the serious- 
ness of the dental caries problem in 
children, that is, the disparity between 
the dental services received in the 
form of fillings and the unmet dental 


needs of the subjects. 


TABLE III. COMPONENTS OF DMF Teetru 
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attack rates of the Corvallis children 
are considerably higher than the rates 
observed among the children of Ha- 
gerstown, Md., and Nicollet County, 
Minn. On the other hand, they are 
more nearly like the rates found 
among the children of New Zealand, a 
country having high den: aries prev- 
alence rates.* 

The above findings are in agreement 
with the results of previous studies on 


dental caries conducted in Oregon dur- 


or ScHOoL CHILDREN OF CORVALLIS, ORE. 


(Rates Are Expressed Per Child by Specified Age Groups) 


ITEM SPECIFIED 6 
Filled 0.14 
Decayed 0.62 
Missing (plus extraction indicated ) 0.00 


TABLE IV. COMPONENTS OF DEF TEETH 


AGE IN YEARS (LAST BIRTHDAY) 


7 8 9 10 1] 12 
0.40 1.16 165 225 288 3.70 
1.39 1.80 2.58 2.49 2.99 3.63 
0.01 0.03 0.13 0.16 0.14 0.29 


or ScnooL CHILDREN OF CORVALLIS, ORE. 


(Rates Are Expressed Per Child by Specified Age Groups) 


ITEM SPECIFIED 5 
Filled 2.07 
Decayed 2.61 
Extraction indicated 0.01 


TABLE V. COMPARISON OF AVERAGE NUMBER 0 
HAGERSTOWN, Mpb.; Nicontuetr Cor 
PLACE 6 
Corvallis, Ore. 0.75 
Maryland 0.29 
Minnesota 0.50 


New Zealand —_ 


In order to compare the caries expe- 
rience rates of the Corvallis children 
with similar groups examined in other 
places, Table V was constructed. The 
information presented in this table 
demonstrates the differences in caries 
attack rates (DMF teeth) of the chil- 
dren. in Corvallis with those of the 


same age groups examined in Hagers- 
town, Md.,° Nicollet County, Minn..,° 
and New Zealand.’ From these data 
it is shown that, in general, the caries 


AGE IN YEARS (LAST BIRTHDAY) 
a 6 7 l 8 
_— 2.29 ~ 2.57 : 3.00 
3.38 3.04 2.48 
0.20 0.30 23 


F DMF TeetH Per CHILD IN CORVALLIS, ORE.; 


INTY, MINN.; AND NEW ZEALAND 


AGE IN YEARS (LAST BIRTHDAY) 


7 8 9 10 1] 12 
1.70 2.73 3.82 4.28 5.17 6.82 
0.73 1.20 2.02 2.51 2.84 3.66 
1.43 2.30 2.86 3.39 4.16 5.50 
2.01 3.09 3.82 4.44 5.62 7.08 


ing the last few yvears.’:*° In these 
previous investigations it was shown 
that freshmen college students who 
were residents of the state and native 
born and reared school children, 14 to 
16 vears of age, experienced high rates 
of caries attack when compared wit! 
those observed among subjects of the 
same age groups examined in other 
parts of the country. 

The results of the present study, 
together with the findings of the pre 








vious investigations conducted in Ore- 
gon, strongly indicate the necessity 
for further research for the elicitation 
of the factors responsible for the high 
prevalence of dental caries observed 
among Oregon school children. 


SUMMARY 


A study was undertaken to ascer- 
tain the dental status of the elemen- 
tary school children attending the pub- 
lie and parochial schools of Corvallis, 
Ore. Altogether, dental examinations 
were given to 1,534 children between 
the ages of 5 and 12 years, inclusive. 

The results of this investigation may 
be summarized as follows: The per- 
eentage of children with one or more 
permanent teeth attacked by caries, as 
well as the DMF rate per child, in- 
ereased with chronological age. 

With regard to the primary teeth, 
the children of this study reached 
their highest point of 
ence (pereentage of children with 
earies and def rate per child) at the 


caries experi- 


age of 6 years. 

An analysis of the components of 
the DMF and def rates revealed a 
great disparity between the dental 
needs of the subjects and the dental 
services received. 

The earies experience in the perma- 
nent teeth of the school children in- 
cluded in this study was found to be 
higher in comparison with that of sub- 
jects of the same age groups examined 
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in Maryland and Minnesota and was 
more nearly like that of the New Zea- 
land school children. 

The present findings provide addi- 
tional evidence regarding the magni- 
tude of the dental caries problem 
among the school children residing in 
this area of the Pacific Northwest. 


Appreciation is expressed to Dr. W. L. Van 
Loan, Superintendent of Public Schools, and 
to the principals and teachers of the public 
and parochial grade schools of Corvallis, Ore., 
for their kind assistance and cooperation 
in this study. 
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LEUKEMIA IN AMERICAN SAMOA 


ALEXANDER M. Earue, M.D. 
Paco Paco, AMERICAN SAMOA 


been few 


HERE 


Cases 


have reported 
leukemia the 
Polynesians in the South Pacific. This 


of among 
may be due to a lack of interest in the 
disease in the South Pacifie area, or to 
the by some authorities that 
leukemia the 
Polynesians, but is more likely due to 


belief 


does not oeeur among 


a searcity of physicians and trained 
laboratory personnel. Strong’ states, 
“Apparently only the myelogenous has 
been reported in the tropies and this 
Manson-Bahr* devotes 
leukemia 


form rarely.” 
half 
his textbook on T'ropical Diseases. 


one and a lines to in 

Any diseussion of Polynesians brings 
forth the following essential questions : 
Where did 
the 


anthropologists 


Who are the Polynesians? 
How 
Polynesians? Most 

believe them to be basically Malayan 
having the tri- 
angle by ‘“‘island hopping” eastward. 


they originate? pure are 


reached Polynesian 
Some anthropologists have also sug- 
gested that they migrated by way of 
North South America, 
and then “island hopped” westward 
It is difficult to 
pure 


Siberia, and 


from South Ameriea. 


give an exact definition of a 


Polynesian, i.e., Samoan. Keesing*® in 
Mode rn 


percentage of ‘pure’ Samoans is with- 


his book Samoa states, “The 
out doubt proportionately small” and 
that “ 
likewise going out of existence every- 
Bell* points out that since 


. the pure Polynesian stock is 


where.” 


the sixteenth century there have been 
From the Department of Pediatrics, 
Health 


Public 


Service 


oo 


many European expeditions of one 
type or another to the South Pacific, 
and the hospitable friendly customs 
of the Polynesians fostered amicable 
relations with the visitors. Two world 
wars brought millions of Europeans 
and Americans to the South Pacific, 
and as a result even the purest of the 
subject to cross- 


Polynesians were 


breeding; however, Buck® comments, 
: . a statement has been made in an 
official government handbook that the 
Samoans are the purest branch of the 
Polynesians.” 

A review of the Navy Annual Re- 
ports, Samoan Hospital, American 
Samoa,® from 1928 to 1951, makes no 
mention of leukemia until 1938 when 
one case of myelogenous leukemia was 
reported as the cause of death in a 
patient between 10 and 20 years of 
The diagnosis was made on a 


age. 
blood smear, but there was no record 
of a sternal puncture or autopsy 
having been performed. In 1945 one 


ease of acute lymphatic leukemia was 
reported as the cause of death in a 
the 
having been diagnosed by blood smear 
and autopsy. The child’s mother was 
from Hawaii and is reportedly part 
Japanese. In 1949 another , 
acute lymphatic leukemia in a 12-yvear- 
old Samoan male was reported as the 
eause of death, the diagnosis having 
made by blood and 
The boy’s father was from 
Islands which are south 


3-year-old Samoan female, cas 


case ol 


been smear 
autopsy. 


the Tongan 








of American Samoa. In 1952 there 
was one case of myelogenous leukemia 
in a 35-year-old, half-caste Samoan 
female which was diagnosed by blood 
smear and autopsy. On Dee. 31, 1952, 
a 16-year-old Samoan male was ad- 
mitted with a diagnosis of rheumatic 
fever and later diagnosed as acute 
myelogenous leukemia by blood smear 
and sternal puncture. The patient 
died on April 6, 1953. He was sup- 
posedly “pure” Samoan. 

In a review of 25,000 hospital ad- 
missions and 1,433 death certificates, 
no other suspicious cases of leukemia 
were found. 


CASE REPORTS 


Case 1.—I. M., a 16-year-old Samoan 
male, was admitted to the hospital 
Dee. 31, 1952, with a diagnosis of 
rheumatic fever. His chief complaints 
were attacks of palpitation, breath- 
lessness, and dizziness. These symp- 
toms were first noted by him in 
October, 1952, and had become in- 
creasingly more severe. He could not 
be persuaded to seek medical advice 
until the time of his admission. There 
was no history of joint involvement. 
The physical examination on admis- 
sion revealed the following: pallor 
of the skin and mucous membranes, 
enlargement of the heart to the left, a 
soft systolic murmur, 3 x 3 em. uleer 
on upper third of right tibia, spleen 
and liver not enlarged. There was no 
lymphadenopathy noted. 

X-ray of chest on Jan. 2, 1953, 
showed lung fields clear, heart mitral 
configuration. Laboratory findings 
were as follows: Jan. 2, 1953, hemo- 
globin 4.7 grams, red blood count 
1,400,000, white blood count 10,000. 
No differential count. Urinalysis was 
negative; stool examination revealed 
Trichuris trichura. Course in hos- 
pital was as follows: Patient received 
numerous blood transfusions, 300,000 
units of procaine penicillin daily, one 
course of ACTH for eleven days (12.5 
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units every six hours). The white cell 
count varied between 10,000 and 
35,000 with a high percentage of im- 
mature white cells present during the 
last few counts. On March 10, 1953, 
a sternal puncture was done which 
confirmed the diagnosis of myelogenous 
leukemia. On Mareh 30, 1953, the 
patient’s father signed a release and 
took his son home where he expired 
seven days later (April 6, 1953). 


Case 2.—(From the Navy Hospital 
and autopsy records.) K. T., a 12- 
year-old Samoan male, was admitted 
to the hospital Oct. 10, 1949, for 
medical observation. His chief com- 
plaints were pain in the chest and 
anorexia of three days’ duration. His 
parents stated that he had been per- 
fectly well until three days prior to 
admission. On physical examination, 
the patient was in acute distress; there 
was pallor of conjunctiva, diminished 
breath sounds over both bases with 
moist crepitant rales over this area; 
tachyeardia was present; liver and 
spleen were not palpable due to epi- 
gastric tenderness. The patient ex- 
pired eight hours after admission. 
Autopsy report: Hemorrhagie 
petechia, visceral pleura of both lungs; 
multiple small infarct left lower lobe; 
liver, twice normal size; spleen, four 
times normal size, fibrotic areas, left 
lower pole; scattered petechia over 
both kidneys. Microscopie diagnosis, 
acute lymphatic leukemia. 


Case 3.—(From the Navy Hospital 
and autopsy records.) L. K., a 3-year- 
old Samoan female, was admitted to 
the hospital Nov. 12, 1944, because of 
severe epistaxis, weakness, and loss of 
weight. The physical findings were 
pallor, and palpitation of the heart; 
the liver and spleen were not palpable 
on admission. The white blood count 
varied from 5,600 to 108,000 and the 
lymphocytes from 59 to 92 per cent. 
The red blood count showed a pro- 
gressive anemia in spite of repeated 
blood transfusions. The temperature 
was high and septic in type. The liver 
and spleen became palpable, and the 
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THE 


patient expired on Jan. 17, 1945. The 
autopsy report was acute lymphatic 
leukemia. 

The average reported deaths from 
various kinds of leukemia in Western 
(Trust Territory of New 

population, approximately 


Samoa 
Zealand, 


80,000) are three per year.’ 


SUMMARY 


1. Acute lymphatic leukemia and 
myelogenous leukemia do occur among 
the Polynesians, i.e., Samoans. 

2. It difficult 


Polynesian, i.e., Samoan. 


is to define a pure 


3. Two eases of acute lymphatic 


leukemia and two eases of myelogenous 
leukemia proved by sternal puncture 


or autopsy are reported. 
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the Children’s Cancer Research Foundation, 
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made in Case 1 by blood smear and sternal 
puncture. 
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GAMMA GLOBULIN 





DOSAGE 





AND MEASLES CONTROL 


Report or 188 Cases 


Lee Brvines, M.D. 
ATLANTA, GA, 


EASLES modification has been of 
M interest to me since my prelim- 
inary report on the use of parent’s 
blood serum in 1927,! which followed 
Karelitz and Levin’s report’ earlier 
the same year. In two later reports 
Dickson and I** reported the use of 
pooled adult serum at Grady Hospital 
and in private patients with good re- 
sults. We attained more complete 
protection than modification. At the 
Grady Hospital where the purpose was 
to stop measles in the wards we 
treated seventy-eight children within 
four days of exposure. Sixty-two of 
these were protected, and of the re- 
maining sixteen who had modified 
measles, eleven had received less than 
0.5 ec. per pound. In one ward a 
group of thirty received complete pro- 
tection with a dosage of 0.5 ¢.c. per 
pound* when given within four days 
after exposure. If gamma globulin 
is concentrated twenty-five times, the 
above dosage of serum would represent 
0.02 ee. per pound. The above re- 
ports inelude six children given serum 
for therapeutic purposes early in the 
disease with apparent modification in 
five. Dosage was 1+ e.c. per pound. 


MEASLES ENCEPHALITIS TREATED 
WITH PLASMA 

In the years following these early 

eports and before the advent of gam- 

ma globulin I have treated three pa- 


Read by invitation before the South Caro- 
na Academy of General Practice, Charleston, 
C., August, 1953. 

Address: 20 Fourth St., N. W. 

*One of the two donors was known to have 
serum of high potency. 





tients with postmeasles encephalitis 
with large doses of plasma. Two cases 
were moderately severe but the pa- 
tients had rapid recoveries. One case 
was extremely severe; the patient was 
unconscious for several weeks and 
his prognosis was extremely grave. It 
seemed at the time that all treatment 
was unavailing, but much to the sur- 
prise of everyone he recovered after 
one or two bouts of prolonged con- 
vulsions. He seems a normal boy four 
vears later, whose mental and physical 
progress has been normal to date. 
Certainly the small number of cases 
have little significance, but in view of 
the lack of specific therapy I would 
use plasma again in severe postmeasles 
encephalitis. 


GAMMA GLOBULIN 

In a group of approximately 200 
children given gamma globulin for 
measles modification there were 188 on 
whom sufficient data were available for 
analytical study. All were private pa- 
tients seen between 1949 and 1952, 
inelusive. The data were taken from 
their charts with some cooperative 
help from the mothers. 

The optimum dosage was assumed 
to be 0.025 ¢.c. per pound within four 
days of exposure. Our results would 
seem to indicate a need for revision 
of that figure. A corresponding dose 
of plasma would be 0.625 e¢.c. per 
pound, and as previously shown many 
received complete protection rather 
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than modification. Barondess,* in a 
recent study on the status of gamma 
globulin, summarizes the reports of 
Stokes, Janeway, Ordman, Jennings, 
Maris, and Gellis and suggests a dos- 
age of 0.02 ¢.c. per pound for attenu- 
ation and 0.08 ¢.c. per pound for pro- 
tection. In the summary of an exhibit 
by Janeway and Piersma’ it is brought 
out that gradually inereasing dosage 
in intimate exposures resulted in com- 
plete protection in 86 per cent of con- 
tacts. The in 
this study was 0.02 ¢.c. per pound for 
modification and 0.1 ¢.e. per pound for 


dosage recommended 


complete protection. 

In my cases there were 102 patients 
who developed modified measles and 
86 who did not develop measles. Of 
those modified 
there were 89 on whom there are suffi- 
cient weight data Of 
these, 30 were above the optimum dos- 


developing measles 


for analysis. 


age of 0.025 ¢.c. per pound. Of the 
86 who did not develop measles, there 
were 79 on whom there were weight 


data, and of these, 51 were given more 
than the optimum dosage. 

Of 89 patients developing measles, 
54 were sibling contacts without re- 
gard to dosage, whereas of the 86 who 
escaped measles, only 6 were sibling 


contacts. 
Of 89 developing measles, 35 were 
nonsibling contacts with an average 


Of the 
sibling contacts (54), the dosage was 


dose of 0.025 ¢.e. per pound. 


0.0276 ¢.c. per pound. 

Of those who escaped measles (86) 
there were 79 nonsibling contacts with 
an average dosage of 0.035 ¢.c. per 
pound, 


COMMENT ON DOSAGE 


It would seem that if one seeks mod- 
ification of measles with gamma globu- 
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lin an important factor in determin- 
ing the optimum dosage is whether or 
not contact is sibling or nonsibling, for 
in this series 54 out of 60 sibling con- 
tacts developed measles although the 
average dose of gamma globulin was 
higher than in nonsibling contacts. 
Of 86 who escaped measles there 
were only 6 sibling contacts. 
For Modification, Suggested Dosage 
Nonsibling contacts: 0.015 to 0.02 c.c. 
per pound. 


Sibling contacts: 
pound. 


0.025 to 0.03 ¢.c. per 


For Protection (Rarely Indicated in 
Private Patients) 
Nonsibling contacts: 0.05 to 
per pound. 
Sibling contacts: 
pound. 


0.07 e.e. 


0.075 to 0.125 ¢.c. per 


The above dosage schedule should 
apply within five days after contact. 

All gamma globulin in this series 
was Red Cross gamma globulin. 


IMMUNITY AFTER GAMMA GLOBULIN 
In the long period of observation 
since 1927 I have seen only an oe 
easional attack very mild 
type which is in keeping with Kare- 
litz’s® opinion that modified measles 
usually confers lasting immunity. 
Of the 86 escaping measles in this 
series there 21 
measles from a subsequent exposure. 
Ten of these had modified measles and 
So it would seem 


second of 


were who developed 


eleven were severe. 
that some immunity is acquired in 
about half who escape measles from 
the original exposure when protected 
by gamma globulin. 

Recurrent Measles.—In this 
there was one family of three children 
in whom measles occurred twice. One 
child had not had gamma globulin 
after either exposure, and the two 
others had modified measles, the firs' 
attack after gamma globulin. 


group 
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One other child in this series had 
moderately severe measles on two oc- 
easions without gamma globulin either 
time. 

Thus it would seem that there is an 
oceasional family in whom measles 
does not confer the usual immunity. 

Complications—No complications 
were observed in any of the children 
of this series who had had gamma 
globulin nor in the previous cases pro- 
tected by adult blood serum. 


COMMENT 


It would seem that there is a tend- 
ency to overtreat by giving too much 
gamma globulin where measles modifi- 
eation is desired. Body weight is a 
more aecurate method of obtaining 
dosage requirements than age. The 
time after exposure is important in the 
dosage schedule, the requirements in- 
ereasing rapidly after the fourth day 
of contact but where modification is 
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desired rarely exceeding 0.05 ¢.c. per 
pound even late in the postcontact 
period. Deliberate overdosage would 
seem justifiable in stopping hospital 
epidemics. 
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ENCEPHALITIS IN CHILDREN WITH MEASLES WHO WERE GIVEN 
ATTENUATING DOSES OF GAMMA GLOBULIN 


Louis Opressky, M.D.,* ANprEw V. Bevo, M.D.,** Harry WEISLER, ) 


L.D., AND 


BENJAMIN NEWMAN, M.D. 
BROOKLYN, N. Y. 


Bion administration of gamma glob- 


is now a widespread practice. 


ulin for the attenuation of measles 
While 
this procedure will be effective in at- 
tenuating most eases of measles, ocea- 
s-onally complications as encephalitis 
This 


paper presents three instances where 


or encephalomyelitis will oceur. 


this was observed at our hospital. 

Two cases have already been re- 
ported where encephalitis developed 
although the patients received attenu- 
The 
first ease, described by Smith,’ was 
that of a 19-month-old infant who re- 
ceived 0.6 ¢.c. of gamma globulin nine 
One 


ating doses of gamma globulin. 


days before the rash developed. 
day after the appearance of the rash 
there were marked neurological signs 
and a pleocytosis of the cerebrospinal 
fluid (140 cells per cubie millimeter, 
mostly lymphocytes). The child was 


viven 6 e¢.c. of gamma globulin and 


was discharged on the third hospital 
Ten days later she was entirely 
well. Smith that the 
cephalitis was attenuated due to the 


day. 
believed en- 
prophylactic dose of 0.6 ¢.c. of gamma 
globulin. of 
Rosenzweig and Klugh? who reported 
that a 3-year-old child (35 pounds) 
was given 2.0 e.c. of gamma globulin 


The second case is that 


From the Communicable Disease Service of 
Kingston Avenue Hospital. 
Read at the Clinical-Pathologic Confer- 
ence, Kingston Avenue Hospital, Oct. 2, 1952. 
*Present Department of Neuro- 
pathology, Kings County Hospital, Clarkson 
Avenue, Brooklyn, N. Y. 


**Resident in Pediatrics. 
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twelve days before the rash appeared. 
Two days after the onset of the rash 
the patient was admitted to the hos- 
pital with marked neurological signs. 
The cerebrospinal fluid revealed 176 
cells per cubie millimeter, mostly lym- 
The child was discharged 
Ex- 


phocytes. 
after the second hospital day. 
aminations one week and one month 
after admission showed that the child 
made a complete recovery. 


CASE REPORTS 


We observed three similar cases. It 
was the patients’ parents who in- 
formed us that attenuating doses of 
gamma globulin were administered 
prior to admission. 


Case 1—A 6-year-old boy was ad- 
mitted in May, 1948. He received 
gamma globulin (amount not noted 
eleven days before admission. Nine 
days prior to admission the rash ap- 
peared and lasted for two days. The 
child was considered to have recovered 
from the measles and was up and play- 
ing about. He complained of a head 
ache the following morning. After- 
ward, he vomited daily several times 
a day. He was admitted to the hos 
pital because of projectile vomiting, 
lethargy, and neurological signs. O1 
admission he was drowsy but was 
easily aroused. The left pupil was 
irregular and smaller than the right 
There was a marked Kernig on the 
left. The cerebrospinal fluid revealed 
250 cells per cubie millimeter, lym 
phocytes predominating. He was afe 
brile on admission and throughout his 
hospital stay. The patient was dis- 
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charged after seventeen days in the 
hospital, completely well. 


Case 2.—(May 1952) A 10-year-old 
boy weighing 90 pounds was given 4 
ec. of gamma globulin at the onset 
of the measles rash. He ran a spiking 
temperature that rose to 105° F. Five 
days after the appearance of the 
measles rash he had convulsions and 
developed signs of encephalitis. On 
admission the pupils were dilated and 
the eye grounds showed vascular en- 
gorgement. There were nuchal rigid- 
ity, hyperactive deep tendon reflexes 
and bilateral Babinski. The cerebro- 
spinal fluid contained 195 cells per 
eubie millimeter, mostly lymphocytes, 
65 mg. total protein per 100 ml., a 
faint trace of globulin, and an inor- 
ganie phosphorus of 1.9 mg.® per 100 
ml. He was treated with 46 ¢c.c. of gam- 
ma globulin and adjunctive therapy 
(described in detail in another paper‘). 
He was discharged after a hospital 
residence of six days. A follow-up ex- 
amination seven weeks later showed 
that he made a complete recovery. 


Case 3.—(May 1952) A 5-year-old 
hoy received 2 ¢.c. of gamma globulin 
seventeen days prior to admission. 
Four days before admission he de- 
veloped a faint rash. He was ad- 
mitted to the hospital because of ‘‘loss 
of econsciousness.’” This patient was 
spastic and mentally retarded. He 
was in stupor; the deep tendon re- 
flexes were hyperactive; and the Ba- 
binski was positive bilaterally. His 
cerebrospinal fluid showed 57 cells per 
cubie millimeter, lymphocytes pre- 
dominating; the total protein was 47 
mg. per 100 ml.; there was a very faint 
trace of globulin; and the inorganic 
phosphorus of 1.9 mg.® per 100 ml. 
lle was given adjunctive therapy (de- 
scribed in detail in another paper‘), 
and discharged after five days in the 
hospital. At a follow-up examination 

is parents stated that his physical 
and mental conditions were unchanged 
and were the same as before the en- 
ephalitie infection. 


MEASLES ENCEPHALITIS 





























DISCUSSION 


It is probable that the number of 
our cases might have been larger had 
we contacted the private physicians 
of other patients admitted to this hos- 
pital for measles encephalitis and en- 
cephalomyelitis. We did not think it 
necessary to do this because it is evi- 
dent that attenuating doses of gamma 
globulin will not prevent encephalitis; 
it is clearly indicated that children 
with measles should be observed for 
signs of central nervous system in- 
volvement whether or not they re- 
ceived attenuating doses of gamma 
globulin. We are in complete accord 
with Rosenzweig and Klugh? who 
stated that the example of their case 
‘‘should serve to make us feel less 
complacent regarding the possibility 
of the oceurrence of a serious compli- 
sation.’’ 

The question arises as to why en- 
eephalitis and encephalomyelitis 
should develop in children with mea- 
sles who were given gamma globulin 
for attenuation. In discussing the 
etiology of encephalitis and encepha- 
lomyelitis in measles, Odessky and as- 
sociates* have proposed several hy- 
potheses to explain the occurrence of 
these central nervous system compli- 
cations. Making allowance for the 
administration of attenuating doses of 
gamma globulin, whereby a quantity 
of antibodies to the virus or viruses 
of measles are injected, the hypotheses 
of Odessky and co-workers have been 
modified as follows: 

1. From clinical observations re- 
ported in the literature and from the 
above cases, it has been established 
that the dose for attenuation will not 
prevent the occurrence of measles. 
Therefore, the measles virus, still pres- 
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ent, may reineubate and subsequently 
produce central nervous system com- 
plications. 

2. The administration of 2 to 4 e.e. 
of gamma globulin will produce only 
a small rise in the gamma globulin 
level of the blood (Bruton®) so that 
for a small percentage of measles cases 
this dose may not be adequate. 

3. Because of a nutritional 
state, fever, or general debility from 
the measles infection, the hematoen- 
cephalic barrier becomes weakened, or 
more permeable, thereby enabling the 
nervous 


poor 


central 
attenuating 
dose of gamma globulin was adminis- 
tered. 

4. The patient 
physical capacity for acquiring active 


virus to invade the 


system even though an 


may not have the 
immunity as readily as most of the 
-annot pro- 
duee sufficient antibodies fast enough 
over and above the quantity of anti- 
the attenuating 


measles cases, that is, he 


bodies supplied by 
dose of gamma globulin. 

5. In rare instances the patient ecan- 
not establish acquired immunity at all. 
An illustration of this condition is the 
ease of agammaglobulinemia recently 
deseribed by Bruton.® 


SUMMARY AND CONCLUSIONS 
1. Three 


encephalitis complicated 


cases are described in 


mea- 


which 
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sles although attenuating doses of 
gamma globulin were administered. 

2. Several hypotheses are presented 
to explain the occurrence of encepha- 
litis following an attenuating dose of 
gamma globulin. 


3. It must be kept in mind that at- 


tenuating doses of gamma globulin 
will not assuredly prevent the de- 
velopment of encephalitis and _ en- 


cephalomyelitis in measles. 
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EXTRAVESICAL URETERAL ECTOPIA 


WituiaM L. HurrMan, M.D., Lester Persky, M.D., aNp JAMES J. JOELSON, M.D. 
CLEVELAND, OHIO 


CTOPIC ureter opening extravesi- 

eally is a rather rare anomaly; 
Crenshaw and Buchtel' reported its 
incidence at the Mayo Clinie in 1936 
as being 1:81,150. In recent years 
more and more eases have been re- 
ported. In 1949, when Burford and 
associates? reviewed the literature, 425 
eases were found. In the last 154 
eases reviewed by them, females out- 
numbered males 5 to 1. Since that 
time several additional reports have 
appeared.* * 

In the female the ectopic opening 
may oceur in the following locations 
listed in order of frequency: vestibule 
of vagina, urethra, vagina, cervix or 
uterine cavity, and Gartner’s duct. In 
the male, listed in order of frequency, 
it may open into the posterior urethra, 
seminal vesicle, prostatic utricle, ejac- 
ulatory duct, and vas deferens. In 
either sex the opening may rarely be 
in the reetum.? Commonly, upon in- 
vestigating the upper urinary tract, 
reduplication of the pelvis and ureters 
is found, with the ectopic orifice most 
frequently being from the upper pole. 
llowever, both ureters of a duplica- 
tion have entered ectopically, as have 
ureters from normal kidneys, solitary 
kidneys, and kidneys the site of other 
types of anomalous development.* 
There is no predilection as to the side 
involved, and the lesion may oceur 
bilaterally. 


From the Department of Surgery, Genitou- 
nary Service, University Hospitals of Cleve- 
nd, and Western Reserve University School 
Medicine. 
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These disorders are usually manifest 
early in life. The diagnosis may be 
overlooked, but persistence of symp- 
toms with consequent social maladjust- 
ment, and actual physical disability, 
makes complete urological investigation 
mandatory. In order to re-emphasize 
the clinical picture and findings, we 
have reviewed our series of cases. 


CASE REPORTS 

Case 1—E. J. (U.H. 175-827), fe- 
male, aged 23 years, was admitted 
with a history of incontinence, asso- 
ciated with normal voiding, since 
birth. Routine examination and labo- 
ratory data were noncontributory. At 
cystoscopy, an aberrant ureteral orifice 
was located at the urethral meatus. 
This proved to be from the hydro- 
nephrotie upper half of a reduplicated 
right kidney. The left kidney was 
normal. Right heminephrectomy was 
carried out with cure of the incon- 
tinence and preservation of a func- 
tioning lower right kidney. 


Case 2.—P. A. (U.H. 294-919), fe- 
male, aged 15 months, was admitted 
with the chief complaint of recurrent 
fever and pyuria, controlled by anti- 
biotie therapy. A white purulent vag- 
inal discharge had been noted shortly 
before admission. Physical examina- 
tion revealed only tenderness in the 
left upper quadrant. Pyelography 
showed a normal right kidney. On 
the left a large, soft tissue mass was 
seen above a depressed lower pelvis. 
At cystoscopy an aberrant ureteral 
orifice on the posterior lip of the 
urethra led to a large, hydronephrotiec, 
upper left pelvis. Nephrectomy was 
‘arried out since an anomalous blood 
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supply prevented sparing the lower 
portion of the kidney. 


Case 3.—T. C. (U.H. 228-788), fe- 
male, aged 13 years, was similarly ad- 
mitted with the history of lifelong in- 
continence associated with normal 
micturition. Physical examination 
and laboratory data were noncontribu- 
tory. At eystoseopy, posterior to a 
normal urethra, on the vestibule of the 
vagina, an aberrant ureteral orifice 
from a slightly hydronephrotie, upper 


(Case 3).—Retrograde pyelograms 


contrasted with the 


Fig. 1 


reduplieated left kidney was found. 
The right kidney was normal. (Fig. 
1.) Heminephrectomy was carried 
out with relief of symptomatology. 


Case 4.—S. W. (U.H. 276-599), fe- 
male, aged 7 years, was admitted with 
the chief complaint of incontinence 
associated with normal voiding. At 
cystoscopy, within the urethra an 
ectopic orifice was found leading to a 
reduplicated upper left pelvis. The 





showing 
ippearance on excretory urography (right). 
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right kidney was normal. (Fig. 2. 
Heminephrectomy was without inei 
dent, and the condition was cured. 


Case 5.—E. L. (U.H. 136-699), fe 
male, aged 36 years. This patient was 
admitted with the chief complaint of 
left flank pain. Patient had had slight 
urinary leakage all of her life, incom 
pletely corrected by a plastic gyneco 
logical procedure to the urethra four 
years previously. Pelvic examination 
revealed a cystic swelling in the left 
a la 
~~ 
w. 


ty 


a 





the hydronephrotic upper pelvis (left) 


fornix. At eystoseopy, redupliecation 
on the right was found. On the leit, 
a soft tissue mass was noted above a 
depressed renal pelvis. Although no 
aberrant orifice was found preopera 
tively, left heminephrectomy was car- 
ried out with cure of the symptoma- 
tology. 


Case 6.—A. J. (U.H. 131-612), 1 
male, aged 16 years, was admitted | 
cause of persistent urinary leakas 
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with a resulting excoriation of the 
vulva. Initial cystoscopy revealed 
only the right ureteral orifice to be 
normally positioned. External and to 
the left of the urethra, however, a 
vestibular opening was found leading 
to an infected left hydronephrotic 
kidney. At operation, a double kidney 
was found and removed completely 
beeause of the involved blood supply. 


thral discharge. A gynecologist in an- 
other city had incised a vaginal mass 
shortly before entry here, which led to 
increased leakage. At cystoscopy, an 
aberrant ureter was found at the site 
of the previous incision and drainage 
in the anterior vaginal wall. A normal 
lower right kidney was found beneath 
the hydronephrotie upper half. The 
left pelvis showed complete reduplica- 





Fig. 2 (Case 4).—The hydronephrotic, ectopic ureter and kidney are demonstrated by retro- 


rade pyelography on the right. On the left 
reduplication. 


Postoperatively the urinary leakage 
continued. A second cystoscopy then 
revealed a second aberrant opening 
just within the urethral meatus, lead- 
ing to a previously undiagnosed re- 
duplicated right kidney. Right hemi- 
nephrectomy led to complete conti- 
nenee. 


Case 7.—M. H. (U.H. 156-582), fe- 
male, aged 56 years, had had attacks 
of right flank pain and pyuria since 
childhood. She had lifelong inconti- 
nenee associated with a purulent ure- 


is superimposed the normal lower half of the 


tion. (Fig. 3.) Nephrectomy was 
carried out because of the involved 
vascular pattern. There was no sub- 
sequent incontinence. 


Case 8.—D. H. (U.H. 256-499), 
male, aged 7 years, was transferred to 
the genitourinary service from pedi- 
atries for study of a left hydronephro- 
sis found in the routine investigation 
of a febrile episode. <A small right 
kidney was visualized on excretory 
urograms. After repeat cystoscopies 
had elucidated the nature of the ob- 
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structing ureterovesical stricture on 
the left, careful search finally led to 
the finding of an ectopie right ureter 
opening into the prostatie urethra. 
Left ureteroneocystostomy following 
nephrostomy alleviated the recurrent 
febrile episodes. The right ureter was 
undisturbed since there was no incon- 
tinence. 
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duct. Nephrectomy was followed by 
cure of symptomatology. 
DISCUSSION 

The ureter develops as a bud from 

the Wolffiian duct. This bud 

eranially to join the 

mass; caudally it is drawn with the 


FTOWS 


metanephric 





Fig. 3 (Case 7 


).—-Bilateral reduplication with the ectopic, reduplicated, upper right pelvis show- 


ing hydronephrosis and hydroureter. 


Case 9.—C. L. (C.G.H. 6284), male, 
aged 27 years. This white soldier had 
been transferred to the Zone of the 
Interior because of persistent pyuria, 
and recurrent pain in the right flank. 
He had had a previous left ureteral 
ealeulus removed overseas. At cystos- 
copy it was possible to demonstrate 
the nonfunctioning right kidney by 
eatheterizing the right ejaculatory 


Wolffian duct to form the trigone of 
the urinary bladder and the normally 
positioned ureteral orifice. Splitting 
of the ureteral bud will result in re- 
duplication of the pelvis or 
the 
buds will eventuate in complete | 


If the ureteral buds 


upper 


ureter whereas presence of two 


duplication. 
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close together on the Wolffian duct 
it is likely that they will enter side by 
side in the urinary bladder. When 
the buds are more widely separated 
the ureter from the upper bud may 
he carried extravesically in the expan- 
sion of the eaudal portion of the 
Wolffian duct as it forms the trigone, 
resulting in ectopia of that orifice. In 
the male the Wolffian duct ends in the 
posterior urethra as the opening of the 
ejaculatory duct, and in its process 
of expansion forms the seminal vesi- 
cles and vas deferens. In the female 
the duet opens onto and contributes 
to the formation of the vestibule; 
eranially it extends as Gartner’s duct 
along the anterior and lateral vaginal 
wall, through the substance of the 
cervix and uterus into the broad liga- 
ment to the parovarium or Rosen- 
miiller’s nodule.® 

The symptoms of extravesical ure- 
teral ectopia differ with the sex. 
Among females the most frequent com- 
plaint is leakage of urine independent 
of normal micturition. Leakage in 
other cases may occur under stress 
such as coughing or sneezing; it may 
be present only during the day or 
night. When infection is present the 
lesion may be manifested by a puru- 
lent discharge, or chills, fever, and 
flank pain. The condition in males 
has been diagnosed less frequently, be- 
cause the ectopic site is always above 
the external sphincter; incontinence, 
therefore, is not a part of the symp- 
tomatology. Symptoms in the male 
are variable but are most frequently 
those arising from chronic ureteral 
obstruction resulting in hydronephro- 
sis. Dull flank pain or persistent py- 
iria with or without fever may be 
present. 


Intravenous pyelography is of con- 
siderable help in making the diagnosis. 
Here may be seen reduplication of the 
pelvis and ureter with or without dila- 
tation of the upper segment. If 
marked destruction of the kidney sub- 
sequent to obstruction has taken place, 
there may be failure to visualize the 
upper portion of a double kidney or 
of the entire kidney if duplication is 
not present. When the lesion is sus- 
pected an attempt at identification and 
catheterization of the ectopie orifice 
should be made. The openings are 
usually small, difficult to find and to 
eatheterize. Identification can some- 
times be aided by the intravenous in- 
jection of indigo earmine. In eases 
of suspected uterine or vaginal open- 
ing, a sponge can be left in the vagina 
for evidence of discoloration. 

At operation where reduplication is 
present the ureter to the upper por- 
tion usually lies posterior to the ves- 
sels. Frequently there is a separate 
blood supply to each portion, thereby 
facilitating heminephreetomy which is 
certainly the operation of choice. Oc- 
vasionally the ureter may be anasto- 
mosed to the bladder particularly if 
it is necessary to preserve as much 
renal parenchyma as possible. In 
some cases because of the vascular dis- 
tribution to the affected kidney, ne- 
phrectomy must be done. Although 
excision of the ureteral stump is not 
necessary in all cases, occasionally if 
markedly dilated and infected it may 
be the source of a persistent irritative 
discharge unless removed. 

These cases represent the accumu- 
lated experience of this clinic during 
the last twenty years. There were 
seven female cases and two males. 
The females were all seen because of 
incontinence. Pyuria was a constant 
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finding. The females all had redupli- 


cations on the involved side. There 
was bilateral reduplication of the uri- 
nary tract in three of the seven female 
eases. In Case 6 both upper portions 


of the reduplicated kidneys had aber- 


rant orifices. In the females, there- 
fore, there was a total of eight ectopic 
ureters. One of these could not be 
located, two were found at the ure 


thral found within 


the urethra, two were located on the 


meatus, two were 
vestibule, and one on the anterior vag- 
inal wall. 

The persistence of incontinence into 
middle age in Cases 5 and 7 points up 
the need for early and adequate study. 
Both patients had been subjected to 
gynecological procedures which did 
not attack the primary disease. 

In both males the kidneys bilaterally 
were unduplicated. Case 8 was an in- 
cidental finding, with the hypoplastic 
kidney emptying into the prostatic 
urethra. This 


seribed by others.’ 


lesion has been de- 


The findings in 
Case 9, similarly a urological curi- 
osity, have been discerned clinically 
Both pa- 


in only a few instances. 


tients initially were studied because 


THE JOURNAL 





OF PEDIATRICS 


of contralateral disease; both had per 
sistent pyuria. 
SUMMARY 


uretera! 
The embrvology, 


Nine extravesical 


orifice are reported. 


sases of 


symptomatology, and clinical picture 
are described. The necessity for com- 
plete urological study in eases of in- 
continence or pyuria is emphasized, 
especially incontinence associated with 
normal voiding. 


REFERENCES 


1. Crenshaw, J. L., and Buehtel, H. A.: 
Ectopic Ureter With Extravesical Orifice, 


J. Urol. 35: 190, 1936. 
2. Burford, C. E., Glenn, J. E., and Burford, 
E. H.: Ureteral Ectopia: A Review of 


the Literature, and Two Case 
J. Urol. 62: 211, 1949. 

4. Meisel, H. J.: Ectopic Ureter Opening 
Into a Seminal Vesicle, J. Urol. 68: 579, 
1952. 

4. MeKay, R. W., 
Bilateral Single 
minating in the 
1013, 1950. 

5. Fitzgerald, J. S.: 
ney With Extravesical 
J. Urol. 63: 214, 1950. 

6. Wesson, M. B.: Incontinence of Vesical 
and Renal Origin (Relaxed Urethra and a 
Vaginal Ectopic Ureter), Tr. Am. A. 
Genito-Urin. Surg. 27: 119, 1934. 

7. Huffman, L. F.: Aplastic Kidney With 
Ectopie Ureteral Orifice in the Prostatic 
Urethra, J. Urol. 68: 673, 1952. 


Reports, 


Baird, H. H.: 
Eetopia Ter 
Urol. 63: 


and 
Ureteral 
Urethra, J. 


Supernumerary Kid 
Ureteral Orifice, 











THE USE OF MYSOLINE IN TH 


E TREATMENT OF EPILEPSY 


P. J. DoyLe, M.D., AND SAMUEL Livineston, M.D. 
BALTIMORE, Mp. 


N 1949, Bogue and Carrington’ 
Deacon that Mysoline* (5- 
p hen y 1|-5-ethyl-hexahydropyrimi- 
dine-4: 6-dione) protected animals 
against electrically or chemically in- 
duced convulsions. The first clinical 
investigation, dealing with the use of 
this drug in the treatment of epilepsy, 
was presented by Handley and Stew- 
art? in 1952. They reported that 
Mysoline was an effective drug for 
the control of major motor epilepsy 
and that it was essentially nontoxic. 
The present paper deals with a group 
of epileptic patients, mostly children, 
of the Johns Hopkins Hospital who 
were treated with Mysoline. 


MATERIAL FOR STUDY 

Mysoline was administered to 100 
patients who suffered with frequent 
epileptic seizures of various types. 
Kighty-one of these patients had been 
receiving maximum dosages of one or 
more anticonvulsants such as pheno- 
barbital, Mebaral, Dilantin, Mesanto- 
in, Paradione, or Tridione for at least 
one year before the Mysoline was 
prescribed. In each instance, the 
previous medication had proved to be 
ineffective. Each of these eighty-one 
patients initially was given Mysoline 
in addition to the same dosage of the 
revious ineffective medication. In 


_ From the Department of Pediatrics, Johns 
Hopkins University Medical School, and The 
pilepsy Clinic of the Johns Hopkins Hos- 
pital 
*Mysoline is being jointly investigated by 
erst, McKenna and Harrison Ltd., and 
Imperial Chemical (Pharmaceuticals) Ltd. 
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the previous ineffective medication was 
gradually withdrawn after the pa- 
tient had been receiving Mysoline for 
at least two months. The remaining 
thirty-nine patients continued to take 
both the previous medication and the 
Mysoline throughout the entire ob- 
servation period. 

Nineteen of these 100 patients who 
had never received any type of anti- 
convulsant therapy were given Myso- 
line alone. 

Sixty-four patients suffered with 
cryptogenic (idiopathic) epilepsy and 
thirty-six with secondary (organic) 
epilepsy. Fifty-one had major motor 
(grand mal) seizures, nine had petit 
mal (simple staring) spells, five had 
psychomotor seizures, eleven had 
minor motor (akinetie or myoclonic) 
spells, and twenty-four had two or 
more of the various types of seizures 
(mixed epilepsy). We reserve the 
term petit mal for those spells which 
consist essentially of transient lapses 
of consciousness associated with bi- 
laterally synchronous three _ per 
second spike and wave forms in the 
electroencephalogram. By minor 
motor spells we mean akinetie or 
myoclonie attacks of momentary dura- 
tion. 

Sixty-eight of our patients ranged 
in age from 2 to 14 years and thirty- 
two were over 15 years of age. 


DURATION OF TREATMENT AND DOSAGE 


The duration of Mysoline therapy 
ranged from three months to one 
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year. Forty-three patients have been 


receiving the drug for ten or more 
months. 

Mysoline is supplied in 250 mg. 
tablets. The the drug 
administered to our patients varied 


dosage of 


from 375 mg. daily to 1.5 Gm. daily 
Table I. 


medication 


as shown in In each case 


the 


two to four doses over the course of 


was administered in 


the day. 
TABLE I. 


AGE 
Under 6 years 125 mg. 


Over 6 vears 


RESULTS OF 
REFRACTORY 


TABLE IT. 
TO OTHER 





NO. OF | 
rYPE OF SEIZURI PATIENTS CONTROLLED | IMPROVED IMPROVED FAILURI 

Major motor 23 ~ 44 — 1 5 

grand mal) 
Petit mal t 0 0 0 4 
Psychomotor 1 0 0 0 1 
Minor motor 5 0 0 0 5 
Mixed" } 0 2 1 1 

(major motor and petit 

mal 
Mixed 2 0 | 1 0 

(major motor and 

psychomotor 
Mixed* 0 2 ] 0 

major motor and minor 

motor 
Total 2 14 8) os 16 


For the first two months, these patients received the previous ineffective medication in 
t they received Mysoline only. 
seizures were favorably affected 


addition to Mysoline 
*Only the major 


Thereafter, 
motor 


RESULTS 


All 


with 


of our patients had suffered 


frequent seizures (daily or 
weekly) prior to the onset of Myso- 
The of 


ment were assessed by comparing the 


line therapy. results treat- 


number of seizures which occurred 
during the course of Mysoline thera- 
py: with the number of seizures which 
had 
terval of time just prior to the onset 
In evaluating 


the response to therapy, the following 


oceurred during a similar in- 


of Mysoline therapy. 


classification was employed. 


JOURNAL 


DOSAGE OF MYSOLINE 
INITIAL 


three times a day 
250 mg. two times a day 


MYSOLINE THERAPY IN Forty-TWo PATIENTS WHO HAp BEEN 








PEDIATRICS 


OF 


1. Controlled: no recurrence of 
seizures during the entire observation 
period. 

2. Markedly improved: number of 
seizures reduced to less than one- 
fourth of previous frequency. 

3. Improved: number of seizures 
reduced to between one-half and one- 
fourth of previous frequency. 

4. Failure: number of seizures only 
very slightly reduced, the status re- 
mained the same, or the seizures be- 
came more frequent. 


DOSAGE 


MAXIMUM DOSAGE 


- ~ 250 mg. four times a day 
500 mg. three times a day 





ANTICONVULSANT DRUGS 


~ | MARKEDLY |_ _  -_ e 











in these cases. 


(63 
100 patients were benefited by Myso- 


Sixty-three per cent) of our 


the seizures were 
in 30 (30 


number of seizures wer 


line therapy: 
entirely controlled 
the 
markedly reduced in 20 (20 per cent 

13 (15 
administration © 


eent), 


and moderately reduced in 
The 
Mysoline did not favorably affect th: 


per cent). 
patients’ condition in the remaining 
thirty-seven patients. 

As is shown in Tables II, II and 
IV, Mysoline was effective only i! 
the treatment of major motor epi 
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lepsy: the attacks were completely turbances encountered are shown in 
controlled in 30 (61 per cent) of our Table V. 

forty-nine patients who suffered with The most common side reaction of 
pure major motor seizures. None of the drug was drowsiness which 
our patients who had other types of occurred in nineteen (19 per cent) 
seizures (petit mal, minor motor, or of the patients. This varied from a 
raBLe III. ResutTs oF MYSOLINE THERAPY IN THIRTY-NINE PATIENTS WHO Hab BEEN 


REFRACTORY TO OTHER ANTICONVULSANT DRUGS 





NO. OF | MARKEDLY 











TYPE OF SEIZURE PATIENTS CONTROLLED IMPROVED IMPROVED | FAILURE 

Major motor 2 22 12 4 2 t 

(grand mal) 
Petit mal 3 0 0 0 3 
Psychomotor 2 0 0 0 2 
Minor motor 3 0 0 0 3 
Mixed* 2 0 ] l 0 

(major motor and petit 

mal) 
Mixed* 4 0 2 1 1 


(major motor and 
psychomotor ) 
Mixed* 3 0 2 l 0 
(major motor and 
minor motor ) 
Total 39 lz 9 5 13 
; These patients received Mysoline in addition to the same dosage of the previous ineffective 
medication throughout the entire observation period. 
*Only the major motor seizures were favorably affected in these cases. 








TABLE IV. RESULTS OF MYSOLINE THERAPY IN NINETEEN PATIENTS WHO Hap Not BEEN 
TREATED PREVIOUSLY WITH ANY FORM OF ANTICONVULSANT THERAPY 


MARKEDLY |_ l 





| NO. OF 
TYPE OF SEIZURE PATIENTS CONTROLLED | IMPROVED | IMPROVED FAILURE 
Major motor — 6 4 1 0 ‘ 1 
grand mal) 
Petit mal 2 0 0 0 9 
Psychomotor 2 0 0 0 2 
Minor motor 3 0 0 0 3 
Mixed* 2 0 1 l 0 
(major motor and petit 
mal) 
Mixed* 2 0 1 1 0 
(major motor and 
psychomotor ) 
Mixed* 2 0 0 2 0 
(major motor and minor 
motor ) 
—_ °° °° = i .  _ CrEta oe oe Oe : } ae 


*Only the major motor seizures were favorably ‘affected in these cases. 


psychomotor) was significantly bene- mild drowsiness to a severe somno- 
fited by the administration of Myso- lence. In the majority of the cases 
line, the drowsiness appeared within the 
first few weeks after the onset of 
Mysoline therapy. In a few instances, 

No serious untoward reactions were it came on after the first few doses 
observed in any of our patients. The were taken. In fourteen patients, the 
character and frequency of those dis- drowsiness disappeared spontaneously 


UNTOWARD REACTIONS 


BEE08 22 fi 


SHURE Gik2 2 be 
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within several weeks after its onset, 
and treatment with the same dosage 
of the drug was not interrupted. In 
the other four cases, the drowsiness 
was so severe that the patients re- 
fused to continue taking the drug. 

The next most common side effects 
were minor disorders of equilibrium : 
dizziness in seven patients and ataxia 
in three. In each of these cases the 
symptoms cleared up spontaneously 
within one to two weeks, and treat- 
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forms of epilepsy (petit mal, minor 
motor, and psychomotor). Mysoline 
completely controlled the seizures in 
twenty-six (32 per cent) of eighty- 
one patients who had been refractory 
to maximum dosages of other anti- 
convulsant medication. 

No serious side reactions were en- 
countered in any of our patients. 
Drowsiness and minor disturbances 
of equilibrium were the most fre 
quent untoward reactions observed. 


TABLE V. UNTOWARD REACTIONS MANIFESTED BY THIRTY-THREE OF 100 PATIENTS WHO WER: 
TREATED WITH MYSOLINE 


NO. OF PATIENTS 
PRESENTING REACTION 


REACTIONS 


Drowsiness 19 
Dizziness 7 
Ataxia 3 
Skin rash 1 
Diplopia | 


Nausea and vomiting 2 


NO. OF PATIENTS IN WHOM DRUG 
WAS DISCONTINUED BECAUSE Ol! 
REACTION 


a) 
0 
0 
1* 
0 
0 


*Mysoline was discontinued when the rash appeared. It was prescribed again after the 
rash had completely cleared up. The rash did not reappear in association with the second 


administration of Mysoline 


ment with the same dosage of the 
drug was not interrupted. 

One patient suffered with a mor- 
billiform rash. This eutaneous re- 
action appeared ten days after the 
initial administration of Mysoline. 
The rash disappeared within ten days 
after Mysoline was withdrawn. The 
same dosage of Mysoline was pre- 
scribed again to this patient and the 
rash did not reappear. 

Routine urine examinations and 
blood counts were made on every 
patient and showed no abnormality 
at any time. 

CONCLUSIONS 

Our results with the use of Myso- 
line in the treatment of epilepsy are 
in.aeceord with those reported by 
Handley and Stewart.2 We also 
found that Mysoline was an effective 
anticonvulsant for the control of 
major motor epilepsy and that it was 
essentially ineffective against other 


These reactions disappeared  spon- 
taneously in the majority of the pa- 
tients within a few weeks after their 
onset. 


SUMMARY 


One hundred epileptic patients, 
mostly children, were treated with 
Mysoline. The seizures were com- 
pletely controlled in thirty (30 per 
cent) of the patients and the number 
of seizures were markedly reduced in 
twenty (20 per cent). Mysoline was 
effective only in major motor epi 
lepsy. No serious side reactions were 
observed. 

The authors wish to thank Dr. Paul H 
Pearson for his assistance in the follow 
of some of the patients reported in this 
study. 
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BRONCHIAL ADENOMA 


S. M. Bercer, M.D., A. G. Boreapis, M.D., Aanp V. KremMeENs, M.D. 
PHILDELPHIA, Pa. 


RONCHIAL adenoma _ represents 

an interesting lesion, diagnosti- 
cally and therapeutically. We would 
like to present two eases which em- 
phasize these problems. 

The oft-repeated clinical triad of re- 
curring pneumonia, hemoptysis, and 
the physical findings attendant to 
bronchial occlusion is well known. It 
goes without saying that if one waits 
for recurrent episodes of pneumonia, 
early diagnosis of this lesion will be 
frequently missed. It was interesting 
to note that neither of these two pa- 
tients (aged 40 years and 4 years) had 
an appreciable history of recurrent 
pneumonia. 

Frequently, until the patient with 
bronchial adenoma is x-rayed, the 
lesion is not suspected. Generally, 
when a chest film indicates the pres- 
ence of underlying atelectasis, the cor- 
rect diagnosis is suspected and the na- 
ture of the obstructing lesion is easily 
investigated by means of laminog- 
raphy, bronechography, and bronchos- 
copy. Since most of these lesions oec- 
cur in the larger and main bronchi, 
biopsy through the bronchoscope is 
readily obtained and a specific diag- 
nosis is soon forthcoming. 

Though the older texts in pathology 
deseribe this lesion as essentially be- 
nign, many recent articles have em- 
phasized the locally malignant nature, 
and, on rare occasions, the distantly 
metastasizing possibility of this lesion. 
Certainly it is not unusual to find ad- 





From the Department of Radiology, Albert 
nstein Medical Center, Northern Division. 
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jacent lymph node involvement on sur- 
gical removal. The frequently noted 
extension of the tumor between the 
cartilaginous rings into the peribron- 
chial tissue and the tendency toward 
recurrence of the tumor following 
bronchoscopic removal of the intralu- 
minal aspect of the tumor are interest- 
ing in view of the diversity of opinion 
as to the anlage of this tumor, some 
believing they arise from mucosal epi- 
thelium, and others, from bronchial 
buds with mesodermal and endodermal 
elements. 

Microseopy of bronchial adenoma 
generally reveals a carcinoid or eylin- 
dromatous pattern. The carcinoid type 
is by far the more frequent, occurring 
nine times more frequently than the 
eylindromatous type. This differentia- 
tion is important since it appears that 
eylindromatous adenomas are three 
times as likely to metastasize as adeno- 
mas of the carcinoid type. 

Articles that have included large 
series noted that approximately 10 per 
cent of all bronchial adenomas metasta- 
size. The nature of the metastasis 
varies from regional lymph node (the 
most frequent site) to distant organs 
(liver, lungs, pleura, mediastinum, 
bone). 

It becomes apparent that one must 
appreciate the pathology and the very 
potential metastasizing nature of this 
lesion in order to treat it correctly. 
Not gainsaying that there may be ade- 
quate indication for bronchoscopic re- 
moval as the method of therapy, it is 
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generally accepted that lobectomy is 
the treatment of choice, and if that is 
not feasible because of the situation of 
the lesion, then pneumonectomy should 
be performed. 

To illustrate the above discussion, 
we would like to describe two recent 
cases seen at the Albert Einstein Medi- 
eal Center, Northern Division. Case 
1 (S. A. G.) represents the youngest 
ease of bronchial adenoma seen at this 
institution and one of the youngest 
eases described in the literature. Caf- 
fey’ in his text, Pediatric X-ray Diag- 
nosis, does not specifically mention this 


Fig. 1. 


Fig. 1 (Case 1).—X-ray revealing atelectasis 
Fig. 2 (Case 1).—X-ray illustrating partial 
scopic removal of intraluminal aspect of tumor. 


lesion. In the twenty-six cases re- 

ported from the University of Toronto 

by Delarue,® the average age was 42 

years and the voungest was 21 years. 
CASE REPORTS 


Case 1—S. A. G., a white male, 
aged 4 years, was first seen as an out- 
patient in order to evaluate the pos- 
sible presence of a resolving left lower 
lobe pneumonia as his physician was 
impressed by the discrepancy in the 
rather mild celinical picture and 
definite physical findings. Fig. 1 re- 





veals the classical findings of left lower 
lobe atelectasis, consisting of homo- 
geneous opacification of the left lower 
lung field, elevation of the left dome 
of the diaphragm, and shift of the 
heart to the left. Because of the pa- 
tient’s age, furthei roentgen evalua 
tion of these changes by means o 
laminography and bronchography was 
not attempted. Bronchoscopy revealed 
an obstructing polypoid growth in the 
lumen of the distal portion of the left 
main bronchus. The bronchoscopist re- 
ported a benign growth, polypoid in 
nature, which could be a tuberculoma. 
Microscopic examination of the bi- 
opsied material revealed an epithelial 





Fig. 2. 


of left lower lobe. 
aeration of left lower lobe following broncho- 


tumor with pattern of bronchial ade- 
noma. 

Following bronchoscopic removal of 
most of the intraluminal tumor mass, 
partial aeration of the left lower lobe 
was obtained (Fig. 2). The child was 
followed by frequent bronchoscopic ex- 
aminations and it was gradually noted 
that the mucosa at this same site be- 
came thickened and the lumen nar- 
rowed in caliber. 

At a seminar discussion, the patho!- 
ogist emphasized the potentially m: 
lignant nature of this lesion. How- 
ever, in view of the re-establishment 

















BERGER ET AL.: BRONCHIAL ADENOMA 419 


of a patent airway by bronchoscopic 
manipulation and the concern of the 
effect of pneumonectomy on the devel- 
opment of the chest cage, surgery was 
temporarily postponed. As previously 
noted, gradual occlusion of the left 
main bronchus recurred and a pneu- 
monectomy was performed (the situ- 
ation of the lesion did not permit 
adequate removal by means of a 
lobectomy ). 

The pathological specimen of the 
left lung ineluded a hilar lymph node. 
Not only had there been extension into 
the peribronchial area, but replace- 


Fig. 3. 


ous to her hospital admission, virus 
pneumonia was diagnosed clinically 
and this gradually resolved. Three 
days prior to admission she developed 
malaise, fever, and cough, the latter 
being productive of mucus streaked 
with blood. On admission, since a 
chest film (Fig. 3) revealed shift of 
the heart to the left, elevation of the 
left dome of the diaphragm, and left 
lower lobe opacification and shrinkage 
of its volume, the diagnosis of left 
lower lobe atelectasis was evident. 
Though the clinical response to anti- 
bioties was very definite, repeat chest 





Fig. 4. 


Fig. 3 (Case 2).—Admission x-ray revealing left lower lobe atelectasis. 


Fig. 4 (Case 2). 
by tumor on inferior wall of left main bronchus. 





ment of lymphoid structure within the 
lymph node by adenomatous cells had 
also occurred. It should be noted that 
this type of extension into contiguous 
lymph nodes oceurs not infrequently, 
and does not earry the grave prognosis 
of lymph node involvement as seen in 
bronehogenie carcinoma. Two years 
have passed since pneumonectomy was 
performed and the patient is clinicallv 
well at this time. 


Case 2.—V. W., a white female, 40 
years of age, had a twelve-year history 
ot bronchial asthma. A month previ- 


Left lower lobe bronchography using Xumbradil and demonstrating defect 


x-rays failed to reveal any appreciable 
change in the atelectasis of the left 
lower lobe and laminography, bron- 
echography, and bronchoscopy were in 
turn performed. Bronchoscopy visu- 
alized a large polypoid mass which ob- 
structed the left lower lobe bronchus. 
Biopsy was obtained and the patho- 
logical report was bronchial adenoma, 
cylindromatous in type. 

Following bronchoscopic removal of 
most of the intraluminal aspect of the 
tumor, bronchographic examination 
was performed. This procedure con- 
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firmed the bronehoseopie observation 
as to the situation of the tumor and 
also permitted planning of the surgi- 
cal requirements to remove the tumor. 
A defect was demonstrated on the in- 
ferior wall of the left main bronchus 
opposite the origin of the left upper 
lobe bronehus (Fig. 4). 

These procedures, which permit defi- 
nite localization, also allow planning 
as to the tvpe of surgery necesary for 
adequate removal of the tumor as well 
as save needless removal of lung tissue. 
In this ease a left lower lobectomy 
with a sleeve resection of the inferior 
wall of the distal main bronchus was 
feasible and was performed. 

Case 2 demonstrates the generally 
accepted diagnostic and therapeutic 
approach in a ease of bronchial ade- 
noma. Unfortunately the age of the 
patient in Case 1 did not permit all of 
those diagnostic procedures. 

Incidentally, one of us (A. G. B.) has 
been using water-soluble Xumbradil, 
Viscous B* (used in Case 2) and has 
found it fairly satisfactory in about 
twenty cases of bronchography. 


SUMMARY 


A brief survey of bronehial adenoma 
is offered, stressing the roentgeno- 
graphic, pathologic, and therapeutic 
features. Two eases have been pre- 
sented in order to emphasize these 
points. In addition, Case 1, a male 
aged 4 years, represents the youngest 
case of bronchial adenoma seen at this 
institution as well as one of the young- 


est reported cases. 


*Supplied by courtesy of Astra Pharma- 
ceutical Products, Inc., 


Worcester, Mass. 
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ALLERGENICITY OF MODIFIED AND PROCESSED FOODSTUFFS 


IV. ORANGE: ALLERGENICITY OF ORANGE STUDIED IN MAN 


Bret RATNER, M.D., SamuEL UntrAcut, M.D., H. Joun MALone. M.D.. AND 
Mary Rertsina, M.D. 
New York, N. Y. 


iy A previous study we investigated 
experimentally in the guinea pig 
the anaphylactogenie properties of a 
specially prepared infant orange juice 
(Bib orange juice*).?. Our results in- 
dicated that it has a low order of 
anaphylactogenicity as compared with 
orange seed protein. It was also 
shown to be devoid of seed protein 
and peel oil. Within the limits of 
our experimental data we concluded 
that this juice was hypoallergenie and 
nontoxie, 

We further noted in the course of 
our experiments that orange seed pro- 
tein and juice protein appear to have 
independent antigenic qualities. 
Orange peel oil was shown to be non- 
anaphylaectogenic but possessed 
marked primary toxie properties. 

In the present study we undertook 
the investigation in the human sub- 
ject of other facets of the allergenicity 
of this juice.t 


EXPERIMENTAL DATA 


A serum from a patient highly sensi- 
tive to orange (MW) was used for 


From the Department of Pediatrics, New 
York Medical College, and the Pediatrics 
Division, Sea View Hospital. 

This study was supported in part by a 

int from the Playtex Park Research In- 
titute. 

According to the manufacturers this juice 
filtered by a special method and contains 
orange seed protein or peel oil. It con- 
ns 0.045 per cent protein nitrogen. It is 
pecially designed for infants and children. 
is canned juice was generously supplied to 
by the Bib Corporation. 

As we have stated we limited our studies 

Bib orange juice because it was signally 

from seed protein and peel oil. Time 
not yet permitted us to proceed with 
lies of other forms of orange juice. 
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passive transfer by the Prausnitz- 
Kiistner (PK) method in nonallergie 
children.* 

Other modifications of the PK 
method were also employed, ineluding 
the dual ingestion passive transfer test 
described in a previous communica- 
tion.” 

The orange seed protein antigen 
used in these experiments was of high 
potency.t 

I. Twenty recipients (2 to 12 years 
of age) were passively sensitized with 
0.05 ec. of the human antiorange 
serum. Twenty-four hours later they 
were challenged with an intradermal 
injection of 0.02 ec. of a 1:100 or 
1:1,000 dilution of orange protein at 
the site of previous sensitization. <A 
positive reaction was obtained in all 
sases (see Table I), making it evident 
that the MW serum contained trans- 
ferrable antibodies to orange seed pro- 
tein. It was further determined that 
this serum could be diluted to a titer 
of 1:80, and remained reactive. 

II. (a) Twenty-four children were 
passively sensitized in two sites on 
each forearm with MW serum. The 
following day they were each given 4 
ounces of Bib orange juice orally. No 
reactions ensued. 





*Children at the Sea View Hospital with 
arrested tuberculosis were used as recipients. 
They were not suffering from any acute ill- 
ness at the time of the testing. They ranged 
in age from 2 to 12 years. 

+This protein extract was generously pre- 
pared for us by Seymour L. Shapiro, Director 
of Biological Laboratories of the Arlington 
Allergy Division of the Hollister-Stier Cor- 
poration. The extract used in 1:100 dilution 
contained 0.075 per cent protein nitrogen. 
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(b) Two months later ten of the 
children described in II (a) were 
again prepared as in the foregoing 
experiment and each given 8 ounces 
of Bib juice orally twenty-four hours 
after passive sensitization. They were 
observed for two hours and manifested 
no reactions at the sites of local sensiti- 
zation. 

(ec) The mother of MW, 
after being passively sensitized, in- 
larger amount, 16 


patient 
even 


gested an 


TABLE I. 
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in a few minutes. Four of these five 
children were then injected with 0.04 
¢.c. orange antigen, 1:100 dilution, in- 
tramuscularly at a remote nonsensi- 
tized area. All four reacted positively 
at the passively sensitized sites. 

IV. Ten children, prepared with 
MW serum, were treated in the follow- 
ing manner: 

(a) At 9:30 a.m., twenty-four hours 
after sites on the forearm had been 
passively sensitized, they were given 


Sire PASSIVELY SENSITIZED WiTH MW Serum INTRADERMALLY AND CHALLENGED 


TWENTY-FouR Hours Later WitTH 0.02 c.c. ORANGE PROTEIN INTRADERMALLY 


1:100 ORANGE PROTEIN 





CONTROL SITES 


ERYTHEMA WHEAL ERYTHEMA WHEAL 
CASE (cM.) (cM.) (cM.) (CM.) 
3 5.5 8. 1.0 0 
2. £.5 3.0 0 0 
3. 5.5 2.5 0 0 
4. 5.5 3.0 1.0 0 
5. 3.0 2.0 1.0 0 
6. 2.5 1.5 0 0 
e 2.0 1.0 1.0 0 
8. 2.0 0.5 0.5 0 
9, 5.5 3.0 0.5 0 
10. 5.5 3.0 1.0 0.5 
11. 3.0 2.5 1.0 0.5 
2. 2.0 0.3 1.0 0 
1:1,000 ORANGE PROTEIN CONTROL SITES 
13. 4.5 2.0 0.2 _ 0 
14. 5.0 2.0 0.2 0 
15. 4.5 2.5 0.5 0 
16, 3.0 1.0 0.2 0 
17 5.5 20 0.5 0 
18. 3.0 2.0 0.2 0 
19. 3.5 20 0.2 0 
20 £.5 2.0 0.5 0 


ounces, of Bib juice with no evidence 
of reaction at the sensitized sites. 
When tested with orange antigen di- 
rectly at these sensitized sites positive 
reactions appeared (see Fig. 1). 

III. We then injected five of the ten 
children described in II (b) with 0.04 
e.c. of orange antigen, 1:1,000 dilu- 
tion, intradermally at a remote non- 


sensitized area. No reactions ensued 


in the sensitized sites during one and 
a half hours of observation. 
tive reaction would usually occur with- 


A posi- 


orally 2 ounces of Bib juice mixed 
with 1 ee. of a 1:100 dilution of 
orange seed protein. They were ob- 
served for one and a half hours. No 
reactions ensued. 

(b) At 11 a.m. the same children 
were injected with 0.04 e.c. of orang 
seed antigen, 1:1,000 dilution, intra- 
muscularly in the left deltoid region 
(see Table II). A _ positive, though 
moderate, reaction (1 em. erythema 
ensued at the sensitized sites in thre 
of the recipients (Cases 3, 5, 9) within 
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REACTIONS IN A SINGLE SITE ON FOREARM WITH ORANGE PROTEIN GIVEN 


INTRAMUSCULARLY IN THE DELTOID REGION 








Clem oot 


— 
PLE 2en 


0.04 c.c. 1:1,000 ORANGE PROTEIN | 0.04 c.c. 1:100 ORANGE PROTEIN 

0 0 
0 0 

1 cm. erythema 1.5 em. erythema 
0 0 

1 em. erythema 1 em. erythema 
0 2.5 em. erythema 
0 1 em. erythema 
0 1.5 em. erythema 

1 em. erythema 1 em. wheal, 2.5 em. erythema 
0 





1.—Direct passive transfer test with MW serum. 
two sites on each arm with MW serum. 
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Mother of MW passively sensitized 
Gave negative reactions on ingestion of 16 ounces 
The reactions were obtained by direct test at sensitized sites with 


mr 


were eases £ iar: 
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one-half hour after injection. The 
remaining seven children were still 
negative after two hours’ observation. 

(ec) At 1 p.m. the same ten children 
were injected with 0.04 ¢.c. orange 
seed antigen, 1:100 dilution, intra- 
museularly in the right deltoid region. 
Within fifteen to twenty minutes six 
(Cases 3, 5, 6, 7, 8, 9) had definite re- 
actions at the sites of passive sensi- 
tization. Two of the three children 
(Cases 3 and 9) who had previously 
reacted with the weaker dilution now 
reacted more markedly; the third case 
(Case 5) did not show any enhance- 
ment of react‘on. Three eases (Cases 
6, 7, 8) whieh did not respond to the 
1:1,000 dilution did react with the 
1:100 dilution. 

V. Another group of ten passively 
sensitized children was given 8 ounces 
of Bib juice to which had heen added 
1 ce. of orange peel oil. There were 
no reactions observed at the sites of 
passive sensitization. However, with- 
in a few minutes after this mixture 
was imbibed all of the children de- 
veloped an erythematous and _ irrita- 
tive reaction which was confined to 
the perioral region. Several com- 
plained of gastrie discomfort. 

VI. (a) Seratch tests were per- 
formed on five normal sites on the 
backs of each of eleven recipients not 
previously injected with MW = serum. 
The materials used for the serateh tests 
were (1) Bib orange juice, (2) Bib 
juice mixed with orange peel oil in 
a 1:10,000 dilution, (3) Bib juice with 
peel oil in a 1:250 dilution, (4) orange 
seed protein 1:100, and (5) undiluted 
orange peel oil. No reactions ensued 
from materials 1, 2, 3, and 4, but 
erythematous reactions were observed 


in seven of the cases from the undi- 
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luted orange peel oil (5), which were 
undoubtedly due to primary irritation. 

(b) Two patients highly sensitive to 
orange seed protein (AR and SS) 
were also tested in the same manner 
on the back (see Figs. 2 and 3). In 
the upper row they were tested (read 
ing from left to right) with orange 
seed, grapefruit seed, and tangerine 
seed protein. In the lower row (read 
ing from left to right) seratch tests 
were done with Bib orange juice, 
supernatant orange peel oil (derived 
from the oranges used in making the 
Bib juice), and the centrifuged sedi 
ment of the peel oil. In both eases 
the seed proteins produced typical 
allergie wheal and erythema reactions. 
There was no reaction to the Bib juice 
The reactions to the oil, however, were 
a fiery red erythematous area with a 
vesicular eruption. 

VII. These two orange-hypersensi- 
tive children were given Bib juice for 
periods of weeks. In neither instance 
was this juice the cause of any al- 
lergie reaction despite the fact that 
they portrayed the local reaction to 
the seed protein and the oil seen in 
Figs. 2 and 3. 

Four additional orange-hypersensi 
tive patients were fed this juice and it 
was tolerated without allergic reac 
tions. 


COMMENT 


It seemed quite striking to us that 
in no instance were we able to show 
by passive transfer that the protet 
contained in Bib juice passes throug 
the intestinal wall. Nor could this 
be demonstrated when orange seed 
protein or peel was added to the juic 
despite the large number of subjects 
tested and the large amounts ingeste: 
However, when the intestine was b) 
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Fig. 2. 
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Fig. 3 


2 Direct skin test on citrus fruit-sensitive patient (AR). Upper row (left to right): 
seed protein; grape fruit seed protein; tangerine seed protein. Lower row (left to 
Bib orange juice; supernatant orange peel oil; centrifuged sediment from peel oil. 
3.—Direct skin test on citrus fruit-sensitive patient (SS). Upper row (left to right): 
seed protein; grape fruit seed protein; tangerine seed protein. Lower row (left to 
Bib orange juice; supernatant orange peel oil; centrifuged sediment from peel oil. 
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passed and the orange seed protein 
was injected parenterally into remote 
reactions were induced in the 


areas, 
sites passively sensitized with MW 
serum. These studies show, therefore, 


that Bib juice, though it conta‘ns small 
amounts of orange juice as demon- 
strated in our previous study,’ does 
not contain sufficient protein to tra- 
verse the intestinal wall and give rise 
to allergic reactions at the passively 
sensitized sites. 

that 
orange peel oil does not act as an aller- 
gen, but rather as a primary irritant, 
and thus further corroborate our find- 


These studies again show 


ings in the lower animal.’ 

In view of the observations that 
there appear to be independent spec- 
ificities for orange seed and juice 
proteins, it is significant that positive 
reactions were obtained by direct test 
with the seed protein in highly allergic 
orange-sensitive cases. 
previous communication we 
that peanut 
through the intestinal wall with great 
regularity in the overwhelming ma- 
We 


passage 


In a 


showed antigen passes 


jority of nonallergie recipients.* 
were unable to show such a 
with orange juice and seed protein 
even when large quantities were given 
in the considerable number of recip- 
ients tested. This is especially inter- 
esting in view of the fact that both 
peanut were 
present in the (MW). 
MW was sensitive to both orange and 


orange and antibody 


same serum 
peanut, and the presence of antibodies 
to both her 
and this serum 
Further, the same re- 


were demonstrated in 


serum was used for 
both 


cipients were used for passive transfer 


studies. 


tests with both substances. 
Allergie skin reactions to 
seed protein and circulating antibodies 


orange 
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Case MW. 
Such eases, however, must be rare and 
the exception rather than the rule. If 
we seek to explain the reaction to 
orange seed protein, we may have to 
conjecture either that some children 
may chew the seed as well as the pulp, 


are demonstrable, as in 


or that in the process of extracting 
the juice the seeds are broken and the 
juice thus contaminated with seed 
protein. 

The majority of cases of so-called 
allergy to orange are probably not 
true cases of allergy, but rather in- 
stances of pseudo- or nonallergie der- 
mal and gastric irritation due to 
orange peel oil which we have found 
to be not an allergen but a primary 
irritant. Indeed, Buffum* has shown 
in a study of asthma in infaney that 
of eleven eases which reacted clinically 
to orange, only three gave positive 
skin reactions to the protein. Hill® 
reported that of five cases that reacted 
to orange by skin tests, one was corre- 
lated with asthma, two with vomiting 
and two had no clinical 
Leibowitz and associates’ 
demonstrated that when intentional 
feeding tests were done in eighteen 
eases with positive skin reactions, only 
one had a positive clinical response. 


and hives, 
symptoms. 


The many instances of hand and 
face dermatitis encountered in the 
orange industry attest to the non- 


allergie primary irritative quality ot 
the orange peel oil. Dermatitis occurs 
in ‘‘peelers’’ who have practically no 
contact with the juice. The indi 
viduals who develop citrus fruit der 
matoses seem for the most part to be 
those who handle and peel these fruits, 
and they are not sensitive to the juice 
or pulp. The literature on this aspect 
is covered by Beerman and co-workers. 
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In an interesting paper Kesten and 
Lyons® report three cases. One pa- 
tent, after preparing an orange daily 
for a number of years, developed an 
erythematous papular eruption on her 
neck. It reappeared whenever the oil 
spray from the peel came in contact 
with her face or neck. Another pa- 
tient repeatedly developed a vesicular 
eruption on her hands only after peel- 
ing oranges. A third developed severe 
dermatitis after handling oranges. 
The interesting finding in all these 
cases was the absence of skin reactions 
to intradermal tests with orange pulp 
or juice, but a positive patch test with 
the oil of orange. 

These investigators claim to have 
desensitized the third patient after 
four months of injections with an ex- 
tract or orange peel. This may have 
resulted in an immunity against the 
toxie principle of the peel oil in much 
the same way as the immunity to ricin. 
In so far as we have been unable to 
demonstrate the presence of an aller- 
gen in orange peel oil, we believe that 
any immunity established must be due 
to the repeated injection of the toxin. 

Joslin and Bradley® found that no 
disturbanee of bowel function could 
he attributed to orange juice in their 
series of cases. Of 167 normal infants, 
skin tested by the patch method, 1.8 
per cent gave positive reactions to the 
juice and 5.3 per cent to the orange 
peel oil. In fourteen cases of infantile 
eczema, three infants gave positive re- 
actions to orange juice and four to peel 
oil. They coneluded that the maximal 
reduction of peel oil is important in 
reducing reactions to orange juice. 

When one reviews the studies on 
the various allergic phenomena, cuta- 
eous or otherwise, * 1? 1% 1 1 35 6 to 
|4 per cent of the cases of allergy were 


stated to be due to citrus fruits. Al- 
varez and Hinshaw’ found that in 6 
per cent of 500 patients sensitive to 
foods ‘‘there was a reaction of some 
sort to orange.’’ One cannot be cer- 
tain whether these cases were true al- 
lergy due to citrus protein or pseudo- 
allergy resulting from contact with the 
peel oil. It appears, therefore, that 
what we call allergy to citrus fruit may 
in truth not be allergy in all instances, 
but rather an irritation from the peel 
oil which may produce a dermal re- 
action from direct contaet with the 
skin or a nonallergie gastric irritation 
from its ingestion. 
CONCLUSIONS 

1. Orange juice protein does not ap- 
pear to traverse the gastrointestinal 
wall readily even when ingested in 
large amounts. 

2. Only in rare instances does true 
orange allergy produce such clinical 
manifestations as urticaria, asthma, or 
eczema. In these instances the symp- 
toms seem, largely or entirely, to be 
due to orange seed protein. Though 
orange seed protein does not readily 
traverse the wall of the gastrointes- 
tinal tract, it was demonstrated to in- 
duce allergic reactions when injected 
parenteraJly into passively sensitized 
subjects. 

3. Orange peel oil possesses toxic 
and irritative properties, but is non- 
allergenie. 

4. The local dermatitis and gastro- 
intestinal symptoms, generally attrib- 
uted to allergy due to orange, are not 
always allergic in character but 
rather pseudoallergic dermal and gas- 
trointestinal irritation produced by 
the primarily toxie orange peel oil. 

5. Bib orange juice, which was the 
only processed product tested in the 
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present study, is devoid of seed pro- 
tein and orange peel oil. It is there- 
fore free from allergenic properties 
found in seed protein and from the 
nonallergenie irritant found in peel 
oil. It ean safely be ingested by pa- 
tients who are allergic to seed protein. 
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DEFECT 


IN PRODUCTION OF A CARDIAC ANOMALY COMPLEX 


A PRESENTATION OF THREE CASES From AuTOPSY REPORTS 


A. W. McCu.touen, Px.D. 
LittLE Rock, ARK. 


N ANOMALY complex of the hu- 
A man heart involving (1) patency 
of the interventricular septum in the 
region of the roots of the great vessels 
and (2) transposition or other anom- 
aly of the great vessels, external to the 
heart, has been recognized for nearly 
150 vears.'. We described four cases 
of this anomaly complex in varying 
extent in 1944° and postulated an em- 
bryologie explanation for the associa- 
tion of these particular anomalies. 

We assumed that in the early sep- 
tation of the heart, the ventral endo- 
cardial eushion contributed to the 
union of the interventricular and bul- 
bar septa, just as both cushions at a 
slightly earlier date provide the union 
of interventricular and _ interatrial 
septa. We assumed further that in 
the absence or delay of such contribu- 
tion there would be a failure of these 
septa to unite with consequent patency 
of the interventricular septum and 
that such failure or delay might dis- 
turb the septation process of the bulb 
at an earlier time. Our first assump- 
tion was supported by the work of 
Kramer,® which appeared as we went 
to press. Of work since, the most com- 
plete and significant is that of Shaner,* 
who has found and described in the 
fetal pig, anomalies of the bulb which 
seem beyond question to be of endo- 
cardial cushion origin. 


From the Department of Anatomy, School 
Medicine, University of Arkansas. 

This is research paper No. 985, Journal 
ries, University of Arkansas. 





Since our assumptions of earlier 
date have been justified by observa- 
tion, it seems of interest to present 
three eases which further illustrate 
this anomaly complex. 


CASE REPORT 


Case 1 (Ace. No. M6-6).—The pa- 
tient was a 14-month-old white female, 
brought to the elinie because of erying 
and restlessness during the past two 
days. The child was dead on arrival. 
She was the youngest of three, having 
two brothers living and well. The 
mother had had chicken pox during 
her pregnaney but could not remem- 
ber whether her illness had oceurred 
early or late. Birth was attended by 
a midwife and is presumed to have 
been normal. Mother recalls that the 
child at birth looked ‘‘queer’’ and 
that the midwife said that it was a 
‘‘blue baby.’’ The child was ill a 
great deal and did not make signifi- 
cant gains during the first three 
months of life; since that period, how- 
ever, she seemed to do reasonably 
well, and had not been unusually given 
to illness. 

The child appeared to be about the 
age given, small but moderately well 
developed and well nourished. The 
skin was pale but not cyanotic. The 
heart was found to be greatly en- 
larged. It was not weighed because 
it was removed with the lungs en bloc. 
The striking external feature of the 
heart was a total absence of pulmo- 
nary and aortie roots and in their 
place a single trunk which emerged 
from the substance of the heart—and 
terminated in three branches. Superi- 
orly the aorta continued as a branch, 








JOURNAL 


THE 


and to the right and left, the pul- 
monaries. Distal to their origin, the 
vessels appeared perfectly normal with 
the exception of a complete absence 
of a ductus arteriosus or of any rem- 
nant which would suggest the position 
of such structure. The coronary ves- 
sels appeared to be normal in position 
and not remarkable in any way. The 
coronary sinus was smaller than might 
be expected on a heart of this size, sug- 
gesting that the heart had undergone 
dilatation and hypertrophy in the 
brief months of the child’s life. In- 
ternally was found a complete absence 
interatrial and interventricular 
septa. There was a single atrioven- 
tricular opening which was guarded 
by a four-leaved valve. This valve ap- 
peared remarkably normal and fune- 
tionally competent. The free edges of 
the leaflets were anchored by chordae 
tendineae which were related to nor- 
mal-appearing papillary muscles. 
Three leaflets were quite large, the 
fourth being much smaller. Despite 
this peculiar arrangement, this valve 
apparently had been sufficient. The 
myocardium as a whole was in moder- 
ately firm condition and deeply ridged. 
In the root of the single vessel emerg- 
ing from the ventricle was found a 
three-leaved semilunar valve in ap- 
proximately the proper level and hav- 
ing a perfectly normal relation to the 
coronary arteries at the point of their 
emergence, right and left. This trunk 
showed no indication of having ever 
undergone any degree of septation. 
The position of the leaflets of the semi- 
lunar valve would indicate, certainly, 
that such was the case. Measurements 
of this heart taken after a few days’ 
fixation were as follows: cireumfer- 
ence just distal to the atrioventricular 
suleus, 16.5 em.; cireumference of 
atrioventricular valve orifice, 6.0 em. 


Case 2 (Aee. No. M4-8-4).—This is 
a ease of a Negro male stillborn during 
the eighth month of pregnancy. There 
is no history on this case nor pertinent 
information concerning the mother. 

A routine post mortem showed a 
heart externally remarkable for a 


The 


of 


transposition of the great vessels. 
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heart, lungs, and thymus were re- 
moved en bloe. The pericardium con- 
tained a small amount of straw-colored 
fluid. The heart was normal in size 
and showed no other anomalies ex- 
ternally. There was a large patent 
ductus arteriosus. 

Internal examination showed a pat- 
ent foramen ovale and a patency in 
the interventricular septum just at 
the root of the great vessels. This 
opening measured after fixation about 
0.75 em. in diameter. The septum in 
the region of this fault beeame so thin 
as to make measurement of the open 
ing only approximate. The entire 
myocardium was flabby and of poor 
tonus. Valves and related structures 
were normal in appearance. 


Case 3 (Ace. No. M4-11-47).—This 
patient was a 4-year-old white male 
who died of bulbar poliomyelitis. The 
following history is summarized from 
that obtained at the time of the child’s 
admission to isolation. 

The boy had been frail and sickly 
since birth, making poor weight and 
growth gains and having numerous 
respiratory infections, ete. His birth 
was normal and a sister three years 
his elder is living and well. The child 
was delivered by a general practitioner 
who had taken care of the medical 
needs of the family for a number of 
years. Thirty days prior to his death, 
the mother had brought the child to a 
larger urban center and consulted an 
internist upon the recommendation of 
their family physician. The mother 
says that the internist told her that 
the child had a heart murmur and 
should be hospitalized and studied for 
possible rheumatic heart disease. Be- 
fore hospitalization could be arranged 
for or study instituted, the child con- 
tracted polio and died five days after 
admission. 

We were shown the heart in this 
vase because of an unexplained right- 
sided enlargement. The heart looked 
entirely normal both internally and 
externally except for this hypertrop!i; 
and a peculiar shallow cone-shaped <e- 
pression on the left face of the inter- 
ventricular septum at a point just in- 




















MC CULLOUGH: ENDOCARDIAL CUSHION DEFECT 431 


ferior to the aortic root. Careful 
probing of this depression showed a 
eanal-like continuity which penetrated 
the interventricular septum and 
emerged on the right side of the sep- 
tum between two ridges of the tra- 
beeulae carneae. A vinylite cast of 
this channel, made after several days’ 
fixation of the specimen, showed its 
measurements to be as follows: total 
length, 1.4 em.; origin on left side, a 
shallow cone, 0.8 em. in diameter and 
0.2 em. deep; point of origin or egress 
on right side, a slit 0.6 em. in length 
and without width because of closely 
adjacent trabeculae. The diameter of 
the narrowest point in this channel, 
located just deep to the conelike de- 
pression on the left side of the septum, 
was 0.1 em.; deep to this constriction 
the channel was oval in eross section 
becoming the slitlike terminal portion 
on the region on the right face of the 
septum. Direction from left to right 
was ventrad and craniad with the 
right opening being as much on the 
ventral wall as on the septum and at 
a point just inferior to the smoothing 
out of the trabeculae for the pulmo- 
nary conus arteriosus. Whether this 
communication from left to right heart 
was the cause of the hypertrophy of 
the right side is difficult to say. If it 
be presumed that this continuity dur- 
ing life had a valve action permitting 
flow of blood in one direction and not 
in the opposite, it seems possible that 
such hypertrophy might be the result. 
This assumption is offered because 
there was no other pathology of valves 
or vessels to account for the hyper- 
trophy. 
DISCUSSION 


The development of the human 
heart ean be divided conveniently into 
three periods which are demarked both 
anatomically and temporally. From 
the first primordia to the late tubular 
condition covers the period from the 
first of the third to the middle of the 
fourth week of gestation; the period 
of septation covers from the middle 
of the fourth to the middle of the 


seventh weeks; from the close of the 
seventh week on, the heart, having at- 
tained essentially the adult pattern, 
undergoes changes of growth, position, 
and spacial rearrangement, chiefly. 
Thus the period from the fourth to the 
seventh week is a critical one in cardio- 
genesis because so many structures 
first appear and, also, the velocity of 
the developmental process is at a peak. 
Of other systems and processes only 
the central nervous system and the 
eye are in ascendency of basic develop- 
ment comparable to that of the heart 
and vascular system, at this same time 
and one of the most critical periods 
in central nervous system develop- 
ment, the closing of the neural tube 
is already past. Of other processes 
occurring simultaneously, i.e., develop- 
ment of the respiratory system and di- 
gestive system, the formation of the 
face, oral cavity and pharynx, ete., 
the pace is more gradual and the for- 
mation of critical and basic structures 
extends over a longer period. While 
the mesonephros is at its ascendency 
during this time, the development of 
the definitive kidney and the selection 
of those portions of the mesonephric 
system utilized in the final urogenital 
system does not occur till later. Thus 
it would seem that the period cover- 
ing the fourth to the seventh week of 
gestation is one of more critical sig- 
nificance to cardiac development than 
to that of any other vital system. 

The three cases herewith reported 
are examples, in varying degree, of 
failure or retardation of endocardial 
cushion development early in this crit- 
ical period. In the first case, endo- 
cardial cushions did not appear. Ac- 
cordingly, if any atrial septation oc- 
curred, there was no pillar of tissue 
inferiorly to act as anchor and what 
did develop, disappeared. Our knowl- 
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edge of the dynamies of atrial septa- 
tion To what extent endo- 
eardial cushion development promotes 
or influences atrial septation is not 
chambered 


is seant. 


clear: in of two 


hearts reported, where there was a to- 


eases 


tal absenee of endocardial cushion de- 
velopment, there has been an absence 
that eould be ealled 
In 


endocardial 


also of anything 


atrial septation. this ease, also, 
the 
development left the primitive atrio- 


undivided; this in 


absence of cushion 
ventricular orifice 
turn allowed a single column of blood 
to enter the ventricle and accordingly 
a single chamber, rather than two 
chambers with a septum between them, 
Finally, the absence of 
endocardial left the bulb 
without impetus to ridging and septa- 
aorticopulmonary 


was formed. 


cushions 
tion and a single 
trunk persisted. 
The total absence of a ductus arteri- 
osus in this ease is interesting. It will 
be recalled that the ductus arteriosus 
serves in the embryonic circulation in 


shunting the excess blood from the 
pulmonary system into the systemic 
system by way of the aorta. In nor- 


mal fetal life this is necessary because 
of the smaller demand of the develop- 
ing lungs for blood as compared to 
that supplied by the systemic circula- 
tion. In this instance the undivided 
ventricle and undivided aorticopulmo- 
nary root served to supply the lungs 
as all other portions of the body with 
the blood required; hence there was 
no excess particularly sent to the 
lungs that could not be utilized by that 
Under these cir- 
for a 


developing system. 


was no need 


cumstances there 
ductus arteriosus and, at the time the 
right sixth aortic arch disappeared, 
the portion of the left sixth arch nor- 
mally remaining as ductus arteriosus 
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also disappeared. This disappearance 
was no doubt early and accounts for 
the fact that there was not even a lig 
amentous remnant marking the site 
where the structure might have been. 

It would be interesting to know if 
the child had the 
chicken pox during the fourth or earl) 
fifth week of her pregnancy. The ex 
tensive anomaly suggests a powerfully 


mother of this 


disruptive foree striking at a critical 
time—in this case the period of the 
endocardial cushions. 

The second case may be interpreted 
as an example of an early disturbance 
in endocardial cushion development 
which subsequently was erased by a 
more less normal development. 
This early deficieney or delay is indi- 
cated by two structures ; the transposi 
tion of the great vessels indicates that 
the endoeardial cushion development 
was sufficiently delayed to disturb the 


or 


normal ridging and septation of the 
bulb. The patency in the far anterior 
portion of the interventricular septum 
likewise indicates that although the 
bulbar septum formed and the inter 
ventricular septum formed, the ventral! 
endocardial failed to 
tribute at the appropriate time that 


eushion con 


which would have united these two 
septa and have actually completed 
septation of the ventricle and bulb 


That this early deficiency in develop 
ment was later compensated is shown 
by the fact that the normal mitral and 
tricuspid orifices with their appropri 
ate This 
heart then would seem to be the prod 
uct of a delay in development, or pet 
haps one might say, of a faulty timing 
of the developmental process begin 
ning with the development of the endo- 
vardial cushion and ending at what- 


valves was accomplished. 


























MC CULLOUGH: ENDOCARDIAL CUSHION DEFECT 433 


ever period the original deficiency was 
compensated. 

The third case here reported is of 
interest from several viewpoints. The 
channel which connects the two ven- 
tricular cavities passes through that 
region of the septum and the anterior 
eardiae walls which is supplied by the 
ventral cushion and places the speci- 
men in the eategory we are discussing. 
Assuming that to be the case, how- 
ever, a number of interesting problems 
arise. First is the one as to whether 
or not this small channel could have 
accounted for the hypertrophy of the 
right side. Assuming that it could, 
then a second assumption would have 
to be made that this channel had a 
valvelike action allowing blood, per- 
haps, to enter from left to right but 
not return. Careful study of the cast 
made of this channel and of its points 
of origin in each ventricle made it 
seem probable that such valvelike ac- 
tion could or did exist. Yet, of course, 
it is still in the realms of conjecture 
since there is no way of proving that 
such action did take place. If one as- 
sumes that this valvelike action did 
occur, and that the channel allowed 
blood to pass from the left to the right 
side, we might account for the clinieal 
history of heart murmur. Since there 
was no sign of valvular damage it is 
difficult to account for that murmur, 
at least anatomically, if this channel 
and a passage of blood through it did 
not account for it. If this be assumed 
to be the ease, we approach another 
matter that is of considerable interest. 
Only eareful examination post mortem 
would have demonstrated this channel. 
\ more superficial examination of this 
eart would have left entirely unex- 
lained both its right-sided hyper- 


trophy or any actual anatomic source 
of the murmur which was described 
during life. It leads one to wonder if 
hearts of individuals who have any 
history or possible suggestion of ear- 
diac or eardiovaseular irregularity 
should not be examined much more 
carefully than often oceurs routinely 
at autopsy. Here was a case con- 
sidered probable rheumatic heart dis- 
ease which apparently rests entirely 
on a eongenital defect. 


SUMMARY 


Three cases of congenital heart dis- 
ease manifesting a complex which has 
heen accounted for as a failure or de- 
lay in endocardial cushion develop- 
ment have been deseribed anatomically 
and diseussed. This discussion has 
tended to point to (1) the critical 
period in development of basie strue- 
tural anomalies of the heart, (2) the 
anatomical and embryologie explana- 
tion of the three cases presented, and 
(3) the need of careful post-mortem 
examination of specimens, particularly 
in those cases where a history or sug- 
gestion of eardiae or cardiovascular 
irregularity has existed. 
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REHABILITATION OF A CHILD WITH NUMEROUS 


CONGENITAL 


DEFECTS 


ABRAM Kanor, M.D., AND SipNEy BERNSTEIN, M.D. 
BROOKLYN, N. Y. 


E ARE reporting this patient 
for two reasons: her numerous 
deformities have rarely, if ever, been 
deseribed in the combination she ex- 
hibits, and, second, she demonstrates 
the possibilities of a carefully planned, 
comprehensive rehabilitation program. 


CASE REPORT 

A. N., the youngest of three sisters, 
was born on Nov. 11, 1940, of young 
and healthy parents. There is no 
consanguinity. Pregnaney and de- 
livery were uneventful, with no 
febrile illnesses, no exposure to x- 
rays, and no marked dietary abnor- 
malities. Subsequent to the birth of 
this child, the mother was discovered 
to be a mild diabetic, but urinalysis 
during pregnancy was normal. 

The patient was hospitalized at the 
age of 3 weeks for cleft palate, con- 
genital hip dislocations, and intra- 
uterine fractures of both femurs. 
At 14 months of age a closed re- 
duction of both hips was attempted, 
and at 18 months she underwent 
manipulation under anesthesia. At 
27 months, an operation was _ per- 
formed for repair of her cleft palate. 
At this time, she remained in the 
hospital for a year and a half during 
which time she was in skeletal trae- 
tion and in a hip spiea. 

On admission to the Jewish Sani- 
tarium and Hospital for Chronie 
Diseases, the child was well-oriented. 
She spoke a great deal, but so in- 
distinetly that she could be under- 
stood only with great difficulty. 

From the Departments of Pediatrics and 


Orthopedic Surgery, Jewish Sanitarium and 
Hospital for Chronic Diseases. 


Read in part before the Brooklyn Academy 
of Pediatrics. 
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The skin showed two small dollar- 
sized areas of wrinkled cigarette- 
paper-like atrophic skin. These two 
areas involving the most superficial 
layers were in the left flank and 
right axilla. In addition, there were 
symmetrically distributed dimples on 
the lateral aspects of the buttocks 
and in the lower axillae. These 
dimples or hollows seem due _ to 
aplasia of the subeutis, with the 
epiderm appearing normal (Fig. | 
A third type of skin lesion consisted 
of variously sized hollows, asym- 
metrically disposed over the trunk 
and extremities. These lesions were 
covered by deeply wrinkled sear tis- 
sue, rather than by normal skin. The 
largest and deepest of these areas 
was on the lower back, over a de- 
formed fifth lumbar vertebra (Figs. 
1 and 5). 

Her distorted, apelike gait was the 
next most obvious abnormality. Both 
lower extremities appeared fore- 
shortened due to marked flexion of 
both hips and both knees (Fig. 1 
Actually, the right thigh was only 
one inch and the leg one-half inch 
shorter than the opposite side, but 
acute flexion of the right knee, fixed 
at 98 degrees, served to increase the 
discrepancy, so that the right lower 
extremity appeared much_ shorter 
than the left. The patient com- 
pensated for this by holding the right 
foot in equinus. Both hips had 
flexion contractures of about 45 de- 
grees, and there was telescoping 
present on the right side. Further 
complicating her gait was a bilatera! 
waddle, or side lurch, caused by dis 
loeation of both hips (Fig. 1). 

There were old operative incisions 
at both knees, the sites of previous 
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osteotomies, and a Smith-Petersen 
incision over the right hip. The sear 
tissue was normal in appearance. The 
upper extremities were normal. Her 
height was 40 inches; her weight 
6144 pounds. 

In addition to the congenital and 
acquired postoperative deformities 
which so distorted her gait, there 
were other anomalies of the skeletal 
system. These included diffuse and 
erratically distributed osteoporosis 
(Fig. 2), a eleft palate, synostoses of 
the metacarpals (Fig. 3), and of the 
ribs (Fig. 4), irregularities of the 
terminal phalanges (Fig. 3), de- 
formities of the spine (Fig. 5), 
sacrum, and pelvis, and distortion. of 
the femurs (Fig. 2). 

The head showed a normal contour, 
without exostoses or deformities. The 
eyes, ears, nose, and throat were nor- 
mal. Mouth examination showed a 
perforation three-quarters of an inch 
by one-half inch in the soft palate at 
the junction with the hard palate. 
The uvula was deviated to the right 
side. Three teeth were congenitally 
absent. The upper jaw was mesial 
to the lower as shown by the rela- 
tionship of the upper buceal seg- 
ments to the lower. The upper left 
canine was in lingual version, and in 
contact with the upper central in- 
cisor. There was loss of vertical 
dimension which resulted in presenta- 
tion of two planes of occlusion in the 
lower jaw. Gingivae were healing. 
There was a small number of caries. 

The neck was supple; no lymph 
node or thyroid enlargement was 
felt. The heart, lungs, abdomen, and 
genitals were normal. 


REHABILITATION 


The first step in treatment was to 
determine whether the child’s mental 
development and potentialities war- 
ranted a long-term effort toward re- 
habilitation. Psychological testing 
showed the child to have an I. Q. of 
70 (Wechsler Intelligence Seale for 
Children) to 76 (Stanford-Binet). 


She was described as “cooperative, 
good-natured, resilient; able to form 
easy relationships with other children 
and adults; alert, curious and pos- 
sessed of considerable mental vigor.” 
On the other hand, she was also 
deseribed as “domineering in her re- 
lationship to the nonambulant chil- 
dren; a tendency to resentment and 
sulkiness when frustrated; general 








Fig. 1.—View of patient showing the three 
types of skin involvement: at the right 


posterior axillary line, wrinkled atrophic cutis ; 
in the lumbar region, involvement of cutis 
and subcutis; in the lower right buttock, in- 
volvement of the subcutis only. The scar at 
the right knee is the result of an operation. 
The picture also shows the foreshortening of 
both lower extremities, particularly the right, 
due chiefly to flexion of hips and knees; dis- 
proportionate development of trunk and ex- 
tremities. 
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hips and shallow inade- 
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Ilvis; sacralization of the lumbar spine: variation in size of the intervertebral! 





Fig. 3.—Synostosis of the fourth and fifth metacarpais of both hands; irregularities of the 





terminal phalanges. 
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impoverishment of vocabulary, ac- 
centuated by distorted vocalization 
resulting from her cleft palate; no 
understanding of abstract concepts 
and values; incomplete knowledge of 
family relationships; concept of 
right and wrong is one of expediency 
(if you are caught, it is wrong) and 
not based on ethical concepts; igno- 
rant of essential facts of reproduce- 
tion.” However, the weight of the 
child’s positive qualities seemed to 
justify a long-term program of re- 
habilitation. 

Speech development was a major 


consideration. Comprehension and 
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these latter sounds, air pressure has 
to be maintained in the oral cavity 
for a moment and then expelled 
through the mouth. She required 
about three months for easy forma- 
tion of these sounds. During this 
same period the foundation was laid 
for k and g sounds. The child's 
tongue was sluggish at the onset of 
speech and its movements are still 
not well controlled, so that these 
sounds, though achieved, still require 
conscious effort. 

Fricatives f, th like in thin, th like 
in that, v, tech like in chair, dj like in 
jar were completely nasalized; all air 


TABLE I. LENGTH oF TRAINING REQUIRED FOR DEVELOPMENT OF VARIOUS SPEECH SOUNDS 


H* , 2 
w* NG. 
M. _ 
B* ee 
P N. 
T* 
D* 
Development in normal 3.6 £6 


children at 





F* L* STR**** 
DJ eae 
SH* * SN**## 
+TH** — 
Vv — 
HW 
-TH 
R* 
Qtee 
Z 
5.6 6.6 7.6 years of age 


The number of asterisks (*) indicate the number of four-month periods of treatment necessary 
to attain that sound. The dot (.) indicates that the child could make that sound before treat- 
ment began. Sounds not marked are yet to be attained. 


+TH means unvoiced th sound (thin). 

TH means voiced th sound (with). 
hearing proved to be normal. There 
was difficulty in directing the air 
stream through the oral cavity; blow- 
ing out of eandles was extremely 
diffieult for her. The only true 
speech sounds present when therapy 
was initiated were the nasal sounds, 
m, and n as in sing. 

Work was begun with the A, w, r, / 
sounds, which require proper direc- 
tion of the air stream rather than 
maintenance of air pressure in the 
bueeal cavity. Plosive sounds were 
taught next, starting with the un- 
voiced sounds p and ¢, and proceeding 
to the voiced sounds b and d. For 


was emitted through the nose. A 
nasal box was an extremely helpful 
aid in this instance, for by placing 
one feather in a position where nasal 
air would blow it away, and a second 
feather in a position where oral air 
would blow it away, the child was 
soon able to distinguish between cor- 
rect and incorrect air placement. 
Sibilants were and still are par- 
ticularly difficult for her. She has 
achieved oral emission of air but she 
still eonstricts her nostrils and over- 
emphasizes the sounds. Work on s 
combinations and blending, like s/, 
sk, sm, sn, has been an arduous task 
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and z and dz are still not within her 
range. Table I summarizes the de- 
gree of speech accomplishment to the 
present. 

Further speech improvement de- 
pends on completion of her dental 
and orthodontic work. This ineludes 
an obdurator with a bite plate to ob- 
tain vertical height and to remove 
mechanical interference in order to 
permit bringing the upper left cuspid 
into its correct labiolingual position. 
Proper lingual arches and bands are 
planned and possibly some extrac- 
tions may be needed in order to har- 
monize the development of the jaws. 


means of clasps around the teeth. 
This device is expected to practically 
normalize her speech. 

The child’s gait with its apelike 
quality as she lunged forward on her 
shortened right extremity was ex- 
haustively analyzed. There was a 
severe flexion deformity of the right 
knee which appears to have been, at 
least partly, due to a disturbance at 
the posterior half of the lower 
femoral epiphysis, and partly to pro- 
tracted immobilization in infancy. 
It was felt that the effective length 
of the right lower extremity could 
be increased by straightening the 





B. 


Fig. 6.—A, Roentgenogram showing femur and tibia ankylosed at an angle of 98 degrees. B, 
Eighteen months later: staples in situ, femur and tibia at 125 degrees. 


While this orthodontic plan is being 
completed, a temporary obdurator 
has been constructed to close off the 
cleft in the palate and to maintain 
lateral development. This appliance 
is made of clear acrylic. It covers 
the entire palate and is retained by 





angle at which the knee was anky- 
losed. Metal staples were inserted 
anteriorly across the epiphyseal lines 
of the lower femur and upper tibia 
at the right knee. By thus restrict- 
ing the growth of the epiphyseal 
plates anteriorly and permitting 
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growth to continue posteriorly, the 
angle of ankylosis was changed from 
98 degrees on admission to 125 de- 
grees after eighteen months (Fig. 6). 

Other departments carried on con- 
comitantly. Under the tutelage of 
the charge nurse, she has become an 
expert and versatile nurse’s assistant. 
In the Occupational Therapy Depart- 
ment, she is most promising in sew- 
ing. The child is thinking about 
clothes in a serious feminine way and 
she is devoting much thought to the 
problem of fitting clothes for the 
girl with displaced hips. At her re- 
quest, also, she is being helped with 
other details of the feminine toilette. 
It is believed that she should have a 
future in the area of domestic em- 
ployment, sewing, child care, or prac- 
tical nursing. 

This eighteen-month period of ae- 
tive rehabilitation has influenced her 
entire behavior. Public School 401, 
which is conducted on the fourth 
floor of the hospital, reports that A. 
N. has lost much of her aggressive- 
ness and sulkiness. In the school 
rhythm band, she plays cymbals and 
does so assiduously, noisily, but with 
the complete approbation of her fel- 
low pupils. Psychologically, there 
has been a change from a dominating, 
aggressive personality, to a helpful 
girl, motherly toward the less for- 
tunate patients, cooperative, resilient, 
friendly, and well aware of both her 
handicaps and potentialities. 

The one factor which is essential 
and which is most difficult to supply 
in the hospital environment, is moti- 
vation. She can and does speak cor- 
rectly while in the Rehabilitation De- 
partment, but motivation is absent on 
the ward. Lack of motivation, it is 
believed, accounts for frequent lags 
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in her interests in nursing, sewing, 
and her other accomplishments. The 
Social Service Department is search- 
ing for a foster home which will per- 
haps supply the need for a purpose 
in life. Of course, her rehabilitation 
will then be maintained on an out- 
patient basis. When she reaches the 
age of 14, the Division of Vocational 
Rehabilitation will take over. We 
think that by then she will have re- 
ceived a good start toward a self 
supporting, reasonably — satisfactory 
life of her own. 


DISCUSSION 

This child’s skin demonstrates three 
degrees of localized eongenital mal- 
development: dysplasia of the ecto- 
derm alone, of the mesoderm alone, 
and dysplasia of the ectoderm and 
mesoderm together. Ectodermal dys- 
plasia with widespread anatomical 
and physiological involvement was 
first described by a dentist, Guilford.” 
Many others have described the oe- 
currence of skin defects with wide- 
spread bone deformities.*** °° The 
combination of congenital deformity 
of both epidermis and subeutis has 
*1° but we have 
seen no reports of patches of appar 


also been deseribed* * 


ently pure epidermal or pure subcutis 
involvement. The entire subject is re 
viewed by Siemens" and by Steiner.’ 

The bone deformities in this pa 
tient may be grouped, for conveni 
ence, into three categories: (1) im 
pairment and irregularity of epiphy 
seal development, (2) nondescript 
congenital anomalies, and (3) osteo 
porosis. 

The dysplasia of the epiphyses is 
demonstrated by the patient’s short 
ness, her disproportionate growth. 
and by the irregularity in size of the 
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intervertebral spaces. Epiphyseal 
dysplasia is not rare and it manifests 
itself as chondrodystrophy.'* Chon- 
drodystrophy in atypical forms has 
been variously described as Morquio’s 


disease,'*?* © gargoylism,!* '* 1 
Ellis-van Creveld syndrome,” or cal- 
eareous chondrodystrophy.*' Our 


ease fits into none of these entities. 

The nondescript congenital bone 
defects seen in our patient have all 
been described previously, but never 
in combination with the epiphyseal 
dysplasia and the osteoporosis. 

We cannot explain the osteoporosis 
except on the basis of a congenital 
hypoplasia of the bone matrix. The 
patient is certainly not immobile, and 
endocrine factors have been ruled 
out by exhaustive clinical and chemi- 
cal studies. 

The rehabilitation program and its 
continuing suecess has removed this 
patient from the category of the rare 
and curious case to an active and 
hopeful status. This type of work 
requires a hospital oriented to the 
long-term point of view. It requires 
also a large and _ specialized staff 
skilled in many techniques. The co- 
ordinating pediatrician must think in 
terms of the various medical and 
auxiliary specialties. In addition, he 
must accept many social, vocational, 
and economie problems usually left 
to the parents. 


SUMMARY 


A child with multiple congenital 
anomalies is presented. A rehabilita- 
tion program involving her = gait, 
speech, general education, vocational 
planning, and psychiatric adjustment 
is described. This process requires a 
hospital psychologically and _ physi- 
cally equipped for this type of work. 


It also requires a large and diversified 
staff, well-trained on a_ professional 
and technical level. 


Thanks are due to Dr. Doris Milman who 
supervised the psychiatric aspect of the pro- 
gram, to Dr. Isaac Karlin who is in charge 
of the Speech Rehabilitation, and to Mrs. 
Audrey Smith Hoffnung who carried out the 
speech program, to Mrs. Frances Schuff in 
charge of Occupational Therapy, to Mrs. 
Raya Lister, the Charge Nurse who par- 
ticipated in the attempt to supply motivation 
and who taught some of her skills to the 
child, to Miss Roslyn Cooperman of the 
Social Service Department, and to Mr, 
Herbert Fischler who took all the photo- 
graphs. 

Special thanks are due to Dr. Joseph B. 
Obst and his staff for their dental and 
orthodontic work. 
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BILATERAL EPIDIDYMAL TUBERCULOSIS IN AN INFANT 


Cart A. WATTENBERG, M.D.,* Morris Aprams, M.D.,** H. Kent Lewis, M.D.,*** 
AND JOHN Lewis, M.D.**** 
St. Louis, Mo. 


HE rare phenomenon of tubercu- 

losis involving each epididymis in 
an infant is presented. The incidence 
of epididymal tuberculosis in infants 
is infrequent and only a few cases 
have been found reported in literature. 
Sorthwick’ in 1945 reported on 402 
cases of genitourinary tuberculosis and 
found 2 or 3 per cent in boys under 
5 years of age. None of these had 
epididymal involvement. Many 
writers? *** have stressed the rarity 
of genitourinary tuberculosis in chil- 
dren. Louw® in 1948 reported one 
case of tuberculous epididymitis in a 
child 19 months of age. Greenberger 
and Greenberger® during an eighteen- 
year period collected 146 cases where 
an epididymectomy for tuberculosis 
was done. The youngest individual in 
this series was 14 years of age. The 
greatest number of cases occurred in 
the age group between 40 and 49 years. 


CASE REPORT 

E. L., a 2-year-old male, was ad- 
mitted to Homer G. Phillips Hospital 
with the finding of bilateral scrotal 
swelling which had followed an ob- 
secure chest lesion. This chest lesion 
was interpreted by the roentgenologist 
as an acute inflammatory process, the 
etiology being undetermined. There 
was seen in the x-ray of the chest a 
few clusters of infiltration in the bases 
of both lung fields. The scrotal swell- 
ing progressed to ulceration and drain- 
age followed by periodic healing and 
breakdown. 


From the Homer G. Phillips Hospital. 
*Formerly Director of Urology, Homer G. 
Vhillips Hospital. 


**Director of Urology. 
***Formerly Resident in Urology. 
****Formerly Resident in Pediatrics. 





The patient had two previous admis- 
sions to the Homer G. Phillips Hospi- 
tal for this condition without a definite 
diagnosis. All guinea pig inocula- 
tions, smears, and cultures from the 
serotal sinuses were reported as nega- 
tive on these two admissions. He 
was treated empirically on these two 
admissions with streptomycin without 
sustained relief. There was a positive 
history of tuberculosis contact in the 
home of the child. 

The patient was well developed and 
well nourished, and in no apparent 
distress. The pertinent physical find- 
ings were as follows: temperature 
99.2° F. rectally, pulse rate 104, and 
blood pressure 110/70. Abdominal 
palpation revealed no tenderness or 
masses. The rectal examination was 
negative. 

On examination of the genitals, 
there was an area of ulceration on the 
anterosuperior surface of the sero- 
tum approximately 3 to 4 em. long. 
The area was nontender and irregular 
with the surrounding area being in- 
durated. The center of the ulceration 
was occupied with granulation tissue. 
The right testicle was uninvolved. The 
right epididymis was thick and in- 
durated with the vas poorly appre- 
ciated. The left scrotum had a drain- 
ing sinus at the inferior surface. The 
surrounding skin was indurated. The 
epididymis was attached to the over- 
lying skin and a draining sinus as 
seen in Fig. 1. 

The laboratory findings included a 
negative urine for albumin, sugar, and 
microscopic stain. The red _ blood 
count was 4,100,000. The white blood 
count was 7,300 and the Schilling dif- 
ferential normal. The serology 
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Fig. 1.—Photograph showing scrotum with draining sinus. 








Fig. 2 X-ray of chest showing no tubercu- Fig. 3.—Excretory urogram showing ¢ 
lous lesion. kidney with good function and no defor 
ity. 





(Kahn) was negative. Tubereculin 
was positive. Cultures from the ulcer- 
ations on the serotum grew out Staph- 
ylococcus aureus. The x-ray of the 
chest was reported as negative. as seen 
in Fig. 2. 

The exeretory urogram was normal. 
Each kidney had good function with 



















Fig. 5 


WATTENBERG ET AL.: BILATERAL EPIDIDYMAL TUBERCULOSIS 445 


no obstruction and no deformity as 
seen in Fig. 3. 

The management of the case was 
based on a tentative diagnosis of 
tuberculosis of the epididymis (bilat- 
eral). <A two-stage bilateral epididy- 
mectomy was performed with a con- 
comitant removal of the sinus tracts 
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rigs. 4 and 5.—Low-power views of epididymitis and draining sinus, showing areas of 
caseous necrosis with the presence of giant cells. 
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on April 23, 1951, and May 17, 1951, 
for the right and left serotal disease, 
respectively. 

The pathological report of speci- 
mens submitted was granuloma tuber- 
culosis, as seen in Figs. 4 and 5. 
Areas of caseous necrosis are seen with 
the presence of giant cells. The post- 
operative course was uneventful. Re- 
cent follow-up revealed no further 
scrotal swelling or sinuses. 


COMMENT 


Some urologists believe that tuber- 
culous epididymitis is secondary to 
tuberculosis in the prostate or seminal 
vesicles. Greenberger and Green- 
berger® after an eighteen-year follow- 
up study of urogenital tuberculosis 
concluded that ‘‘when tuberculosis is 
present in the epididymis there are 
tuberculous lesions in the prostate in 
most instances, whether they can be 
demonstrated clinically or not.’’ 
Mediar and his group’ reviewed uro- 
genital tubereulosis over a ten-year 
period at Bellevue Hospital and came 
to a similar conclusion that ‘‘when- 
ever tuberculous epididymal lesions 
are of microscopic proportions, more 
than one—and frequently all—of the 
genital organs are tuberculous.’’ On 
the other hand, other urologists in- 
eluding Barney,* who carefully fol- 
lowed 153 cases and thoroughly re- 
viewed the literature on tubereulous 
epididymitis, concluded that the epi- 
didymis is the primary focus in the 
majority of cases of genital tubercu- 
In the case presented no clinical 


losis. 
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evidence existed of tuberculous in- 
volvement of the prostate, seminal 
vesicles, or kidneys. Hematogenous 
spread to the epididymis from a pri- 
mary pulmonary tuberculous infection 
is a probable pathogenesis. The child 
had a proved tuberculous contact in 
his home. 

In the treatment of tuberculous epi- 
didymitis complete removal of the epi- 
didymis, prostate, and seminal vesicles 
has been advocated.* With the availa- 
bility of streptomycin and PAS this 
appears to be radical therapy, espe- 
cially in a child. 


SUMMARY 


A ease of bilateral tuberculous epi- 
didymitis in a 2-year-old child is pre- 
sented. 
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NEONATAL 





COMPLETE 


HE purpose of this paper is to 
‘Tee an extremely rare case of 
neonatal bilateral gangrene of the feet. 
The dramatic course of the disease 
merits attention even though the 
pathogenesis of the lesion remains an 
enigma. 

H. B. was born on Jan. 19, 1953, 
and the birth weight was 5 pounds 12 
ounees. Dr. E. C. Lidikay, the ob- 


stetrician, noted that the cyanosis of 
the body receded within an average 
period of time with the exception of the 
lower extremities. Recession of the 
cyanosis of the lower extremities was 
slow but complete with the exception 
of the feet which twenty-four hours 
ater developed edema with change of 
the skin color to reddish-purple. 
Twelve hours later, vesiculation ap- 
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peared on the dorsal surface of both 
feet and the ischemia progressed quite 
rapidly. The femoral, popliteal, dor- 
salis pedis, and the posterior tibial 
vessels were definitely palpable. Re- 
peated examination of the infant re- 
sulted in negative cardiac findings. 
Bacitracin ointment was applied to 
the feet and heavy bandages were used 
(at room temperature) as a loose pro- 





Fig. 1.—Photograph of the feet of H. B. showing discoloration, edema, and vesiculation. 


tective covering to ensure that neither 
constriction nor trauma due to move- 
ment of the infant might aggravate the 
already critical state of ischemia. Im- 
provement was noted beginning on the 
fourth day, and on the seventh day 
the feet were entirely normal. 

The temperature curve was normal 
throughout the hospital course and 
there was no evidence of infection in 
any part of the body of the infant. 
The baby weighed 10 pounds 4 ounces 
at the age of 7 weeks, and progress 
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since dismissal from the hospital has 
been normal in all respects. 
Laboratory.—Examinations were 
made the day following the infant’s 
birth when the disease process was 
most marked. The hemoglobin was 
15.38 grams; the red blood count 5.2 
million, and the white blood count 
6,600 for each eubie millimeter of 
blood. The differential count was nor- 
mal with good platelet distribution. 


DISCUSSION 


The factors of sepsis, congenital 
heart disease (emboli from thrombosis 
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of the ductus arteriosus), and trauma 
were lacking here. 

It may be that this infant was born 
with insufficient development of the 
arterial supply to the feet and col- 
lateral circulation was established. 

It emphasized that conservative 
therapy is the therapy of choice, par- 
ticularly with present availability of 
antibiotics. 
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ELoIsE EBERLING JOHNSON, M.D., 


SURGICALLY ACQUIRED HYPOTHYROIDISM IN A CHILD WITH 
COARCTATION OF THE AORTA 


AND COLONEL OGDEN C. BrUTON, 


MepicaL Corps, UNITED StaTES ARMY 


EMOVAL of lingual thyroid tis- 

sue results in hypothyroidism if 
there is no functioning thyroid tissue 
elsewhere. This situation is infre- 
quently encountered in childhood.’ 
Crispell and Parson* reported only 5 
to 10 per cent of their series of 276 
adult patients with lingual thyroid 
having thyroid tissue in the normal 
position. The insidious manner in 
which surgically aequired hypothy- 
roidism was revealed in a child with 
coaretation of the aorta seems to justify 
the following report. 


CASE REPORT 


This 9-year-old white girl had been 
referred to us. in June, 1950, at 7 
years of age, because of coarctation of 
the aorta. 

Past History—The patient was 
born Jan. 30, 1943, and weighed 5 
pounds 2 ounces. Her birth and de- 
velopmental history was normal. The 
family history was noncontributory 
and there was one sibling living and 
well. A review of systems revealed 
that she had occasional headaches and 
leg pains. Her exercise tolerance was 
apparently normal. In June, 1947, 
during a physical examination for 
acute follicular tonsillitis, a tentative 
diagnosis of coarctation of the aorta 
was made because the blood pressure 
determinations were 110/60 in the 
arms and 90/80 in in the legs. Prior to 
this time a eardiae condition had not 
been suspected. An incidental physi- 
cal finding was a small mass under 
the tongue. Blood eulture, blood 
counts, and urinalysis were negative. 
The tonsillitis subsided with penicillin 
therapy. <A tonsillectomy was per- 
formed in November, 1949. In Jan- 
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uary, 1950, the mass under her tongue 
increased in size and interfered with 
the swallowing of solid food. The pa- 
tient was hospitalized in Mareh, 1950, 
and a round, firm, deeply attached 
mass was removed from the base of 
the tongue which measured 2 x 1 x 1 
cm. There were no immediate post- 
operative complications. The patho- 
logical report was not available. 
Physical Examination—In June, 
1950, she appeared well nourished and 
well developed, with a short neck and 
broad shoulders. She weighed 54 
pounds and was 47 inches tall. Ex- 
amination of the eyes revealed normal 
funduscopie findings. A small amount 
of mucopus was seen in the orophar- 
ynx. There was no chest deformity, 
and no abnormal pulsations were vis- 
ible or palpable over the chest wall. 
The maximal apical impulse was lo- 
cated in the fifth left intercostal space 
in the midelavicular line, and the ear- 
diae rate was 64 per minute. A very 
soft systolic murmur was audible in 
the mitral area and was heard best in 
the back between the seapulas. Dias- 
tole was clear. Blood pressure in both 
arms was 170 systolic and 120 dias- 
tolic. It was not obtainable in the 
legs. There was no demonstrable 
atrophy in the legs and the peripheral 
pulsations were not palpable in the 
lower extremities. The remainder of 
the physical examination was thought 
to be within normal limits. 
Laboratory Data.—Fluoroscopy of 
the chest showed prominence of the 
ascending portion of the aorta; the 
aortic knob was not visualized. Bar- 
ium swallow indicated descent of the 
aorta on the left. Chest x-ray (pos- 
teroanterior, right and left anterior 
oblique views) confirmed the fluoro- 
scopic findings and there was slight en- 
largement of the left ventricle. The 
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cardiothoracic ratio was 54 per cent 
and there was no notching of the ribs. 
X-ray of the cervical spine was nor- 
mal. The electrocardiogram in June, 
1950, showed the following: the car- 
diae rate was 60 per minute; P-R in- 
terval was 0.16 second; QRS interval 
was 0.08 second. The T waves were 
flat or of low amplitude in all leads 
(Fig. 1, A). The blood urea nitrogen 
was 18 mg. per cent and 15 mg. per 
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(Fig. 2, A) an investigation was ad- 
vised to rule out a possible endocrine 
disorder. It was felt that surgical cor- 
rection of the aortic block might have 
to be undertaken within six months 
because of the abnormal electrocar- 
diogram which appeared to indicate 
diffuse myocardial disease and left 
ventricular strain. In January, 1951, 
she was further considered from an 
endocrinological standpoint and it was 
































Fig. 1 i, 


cent on three follow-up determinations. 
The red blood count was 4,020,000 
with 12 grams of hemoglobin. Urine 
examination was negative. 


Course.—In October, 1950, the pa- 


tient was examined at another cardiac 
clinie and the diagnosis of coarctation 
of the aorta was confirmed. 
of the 


Because 


girl’s peculiar appearance 








Electrocardiogram before thyroid therapy. 8B, 
of thyroid therapy. 
































Electrocardiogram after five months 


felt that her general appearance re- 
sembled ovarian agenesis. The 1’7- 
ketosteroid determination was 5.81 mg 
per liter. In six months’ time sh: 
gained 44% pounds and developed a 
deep husky voice, but no secondar) 
sex changes were apparent. He! 
height was stationary over an eighteen 
month period. In October, 1951, at 
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44 years of age, her skin appeared 
somewhat coarse and dry and she had 

‘‘nasty’’ appearance. Her body hair, 
particularly on the extremities, seemed 
excessive in amount, and the thickset 
appearance of the neck, shoulders and 
chest became more pronounced. She 
appeared pale but her blood count was 
normal. Her pulse rate was 60 per 
minute and did not increase with ex- 
ercise. Because of the possibility of 
the child’s having acquired hypothy- 


creased to 96 to 100 per minute fol- 
lowing exercise. The color of the pa- 
tient’s skin improved, and she became 
more alert at school. Her voice 
changed to a more normal pitch, and 
in three months she no longer had the 
heavy-set appearance about the chest 
and neck (Fig. 2, B). The blood 
serum cholesterol level was 440 mg. 
per cent following four months of 
thyroid medication. The basal meta- 
bolic rate was —31 per cent prior to 





A. 


Ss & i, Before thyroid therapy (October, 


idism, the pathological report of the 
nass under the tongue was obtained 
October, 1951, and was lingual thy- 
id. 

X-rays of the long bones showed a 
eletal age of 7 years 3 months with 
‘hronological age of 8% years, which 
irresponded with the time of removal 

the aberrant thyroid tissue and 
ssation of growth. The patient re- 
ved 4 grain of thyroid daily, and 
thin two months her resting pulse rate 
s 75 to 80 per minute and it in- 


1951). 
(February, 1952). 





B. 


B, After four months’ thyroid therapy, 


treatment and was -9 and +8 after 
thyroid therapy. The radioactive io- 
dine uptake was 2.81 per cent micro- 
grams.” In February, 1952, the pa- 
tient developed enlarged breasts and 
pubic hair which would tend to dis- 
prove the impression that she might 
have ovarian agenesis. She was hos- 
pitalized on April 21, 1952, for surgi- 
cal correction of the coarctation of the 
aorta. Preliminary angiocardiograms 
were not performed because of the 
history of a sensitivity reaction to a 
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test dose of Diodrast made in 1949. 
At the time of the operation the co- 
aretation site was barely 1 em. below 
the origin of the left subealvian artery 
and the constriction was approximately 


1 em. in length. The intereostal and 
internal mammary = arteries were 
thought to be normal in size. A re- 


section of the aorta was decided against 
at this time because of poorly devel- 
oped collateral circulation. 


DISCUSSION 


From the ages of 4 to 9 years this 
child was under close observation be- 
cause of a known coarctation of the 
aorta. Incidentally, at 7 years of age 
a benign cystic mass was removed 
from the base of the tongue and, be- 
cause of its location, the clinical diag- 
nosis of thyroglossal duct cyst was 
made. Within nine months the pa- 
tient gradually developed a striking 
clinieal picture which suggested the 
diagnosis of myxedema, and which re- 
sulted in re-evaluation of the patho- 
logical study of the mass removed from 
under her tongue. The presence of a 
persistently slow pulse rate, the dry, 
pasty-appearing skin, the short, wide 
and the marked personality 
change from alertness to apathy made 
us suspect the presence of hypothy- 
roidism rather than ovarian agenesis. 
The pathology report substantiated 
the clinical impression that the mass 
was lingual thyroid, and the radioac- 
tive iodine uptake determination con- 
firmed a total loss of thyroid fune- 
tion. The abnormalities on the elee- 
trocardiograms (Fig. 1, A and B) sug- 
gested a cardiovascular complication, 
but were proved to be those resulting 


neck, 


from hypothyroidism. Schlesinger 
and Landtman‘ utilized the electro- 


eardiogram in diagnosing the presence 
of hypothyroidism in twenty-four in- 
fants and children in which eretinism 
or myxedema had been the clinical 
diagnosis. In ten of their eases, a 
low-voltage curve with flat or negative 
T-wave changes was the most common 
finding. In agreement with their ob- 
servations, the marked abnormal elec- 
trocardiogram changes in our patient 
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disappeared after some weeks of thy- 
roid treatment. Ovarian agenesis is 
usually associated with a multiplicity 
of congential defects,> and the rela- 
tively frequent occurrence of coarcta- 
tion of the aorta in primary hypo- 
ovarianism has been reported by many 
observers.° Although this patient had 
a ‘‘webbedlike’’ neck, a short, squatty 
build, and coarctation of the aorta, 
the appearance of pubescent changes 
disproved the impression of ovarian 
agenesis. MeGavack' related that th 
presence of lingual thyroid tissue usu 
ally passes unnoticed until the time 
of puberty when the increased func 
tional demand upon the thyroid causes 
enlargement of the aberrent tissue, but 
of the three patients with lingual thy 
roid reported by Goetsch, one was an 
8-year-old child in whom the lingual! 
thyroid enlarged following infection 
and progressed to produce mechanical 
symptoms similar to our ease.’ A 
similar report was made by Witte, 
Mecks, and Trusler on one patient who 
was also 8 years old." 
CONCLUSION 

Tissue removed from neck regions 
should be followed through to path- 
ological diagnosis and, if found to 
be thyroid, the patient should be fol- 
lowed for the possibility of aequired 
hypothyroid disease. 
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ROENTGENOGRAPHIC DIAGNOSIS OF COARCTATION OF THE 


AORTA IN A TWO-DAY-OLD INFANT 


Dennis N. Marks, M.D., Ropert S. SHaprro, M.D., anp Lester G. JosepH, M.D. 
NEw HAVEN, CONN. 


ALODNEY and Carson’ reported 
& a series of twenty-two infants 
with coaretation of the aorta in four- 
teen of whom the diagnosis was cor- 
rectly made prior to autopsy. The 
diagnosis was established because of the 
presence of hypertension in the upper 
extremities and hypotension or absent 
blood pressure in the legs. In the ab- 
sence of these findings the diagnosis 
was not made. 

The purpose of this paper is to re- 
port a ease which demonstrated the 
actual site of coarctation on the 
routine posteroanterior roentgenogram 
in a 2-day-old infant. 


CASE REPORT 


The patient, a full-term Negro male 
infant, was born spontaneously to a 
35-year-old primipara following an un- 
eventful pregnancy. Ten years be- 
fore, the mother had an unexplained 
abortion at three months. Otherwise 
her past medical history was noncon- 
tributory. The father was apparently 
in good health. 

At birth, the infant weighed 7 
pounds 5 ounces. Respirations com- 
meneed spontaneously immediately 
after birth. The initial physical exam- 
ination was felt to be within normal 
limits. The color and ery were good. 
Examination of the heart revealed a 
sinus rhythm with a rate of 120 per 
minute. P, was greater than A,. No 
murmurs were audible and the heart 
vas not enlarged to percussion. The 

ings were clear and the liver and 
pleen were not palpable. 

The infant was fed sterile water at 
2 hours and started on breast feeding 

14 hours. He did well until 48 
ours, at which time he was in acute 

‘Spiratory distress, breathing at a 
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rate of 90 per minute. Minimal sub- 
costal retractions were noted. The skin 
had a dusky pallid color and the 
mucous membranes and nail beds were 
mildly cyanotic. Examination of the 
heart and abdomen remained within 
normal limits. The breath sounds at 
the right base were slightly dimin- 
ished. The femoral pulsations were 
faintly palpable. Blood pressures 
were not obtained. 


Roentgenograms of the chest at this 
time showed cardiac enlargement, in- 
creased prominence of the pulmonary 
vascular markings, and indentation in 
the descending aorta just above the 
level of the left pulmonary artery 
(Fig. 1). The diagnosis of coarctation 
of the aorta with an associated left- 
to-right shunt was therefore suggested. 
The latter diagnosis was considered in 
addition to the coarctation in view of 
the increased pulmonary vascular 
markings. 

The dyspnea and cyanosis became 
progressively more severe despite the 
use of oxygen, digitalis, Fowler’s posi- 
tion, and transfer to the Bloxsom Air- 
Lock. The liver rapidly enlarged and 
was palpable at the iliae crest. Re- 
examination of the heart at 72 hours 
revealed an apical rate of 110 per 
minute. The apical first sound was 
of good quality and P, was greater 
than A,. A grade IV systolic murmur 
accompanied by a faint systolic thrill 
was maximal in the third left inter- 
costal space. The murmur was trans- 
mitted widely over the entire chest. 
Roentgen examination of the chest at 
this time showed some increase in the 
cardiac enlargement and a marked 
inerease in the size of the liver. 

An electrocardiogram was taken at 
this time and revealed the following: 
Normal sinus rhythm was present, at a 
rate of 108 with normal P waves. 
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PATIENT 





A. B 
Fig. 1 1, Roentgenogram demonstrating an indentation in the descending aorta just above the 
level of the left main pulmonary artery. 8B, Diagram of normal and notched aorta. 





























Fig. 2 Electrocardiogram showing first degree heart block, delayed intraventricular conductior 
and evidence of right ventricular hypertrophy. 











There were S-T depressions in pre- 
cordial leads V;, Vs, RV; and unipolar 
QRS was 0.11 second 
in duration, P-R interval 0.14 second. 
The T waves in standard leads IT, ITI, 


limb lead aVr. 


leads V, through V,, and RV,, RV;, 
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and RV, were upright and tall. The 
pattern was interpreted as abnormal, 
showing first degree heart block and 
delayed intraventricular conduction. 
Evidence of right ventricular hyper- 
trophy was present but normal for 
this age (Fig. 2). 





vessels showing the coarctation, patent ductus 
lying on the large right ventricle. 





relationship of the right ventricle to the septal 


pulmonic valve, 








the aortic outflow tract. 
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Eighty hours after birth the infant 


became unresponsive, with a fixed 
stare and a grayish pallor. The 
dyspnea gave way to slow shallow 


respirations and in a few minutes to 
apnea and death. 

Findings—The heart 
weighed 22 grams. In situ there was 
some dextrorotation so that the pul- 
monary artery coursed almost directly 
cephalad and anterior to the ascending 
aorta. The pulmonary artery and 
ascending aorta were equal in diam- 
eter. The innominate, left common 
carotid, and subelavian arteries arose 
normally from a normal ealibered 
aortic arch. At a point immediately 
beyond the origin of the left subelavian 
artery the descending portion of the 
arch became a narrow isthmus with a 
pin-point lumen for a distance of 0.6 
At this point it was joined by 
patent ductus arteriosus 
the aorta resumed its 


Autopsy 


em. 
a widely 
distal to which 
normal lumen. 


The heart had four normally de- 
veloped valves and four chambers. 
The right ventricle was large and 
globular. The left was aplastie and 
rested anteriorly on the right ven- 
tricle like an appendage (Fig. 3). 


There was a high interventricular de- 
feet measuring 1 em. in diameter. The 
myocardium of both ventricles 
measured 0.4 em. 

The relationship of the right ven- 
tricle to the septal defect, the pulmonic 
valve and the aortic outflow tract made 
this, functionally, a trilocular type of 
heart (Fig. 4). The eoaretation was 
of the infantile type. 


DISCUSSION 


Most of the roentgen signs of 
coarctation depend upon the develop- 
ment of a collateral cireulation or 
Thus rib noteh- 
left subelavian 
arteries and 


eardiae enlargement. 
ing, 
and 


dilatation of the 
internal mammary 
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left ventricular hypertrophy are all 
ancillary indirect signs of coarctation 
which take time to develop. There is, 
however, one direct sign which may be 
present at birth, i.e., actual demonstra- 
tion of the site of coarctation. 

In 1930 Fray? called attention to 
the possibility of visualizing the site 
of coarctation in the left anterior 
oblique position. Wolke*® in 1937 and 
Bruwer and Pugh* in 1952 gave an 
excellent description of the indentation 
in the left upper aortic border on the 
posteroanterior roentgenogram and 
correctly attributed it to the coarcta 
tion.” The latter authors state that 
this finding was present in about one- 
third of the Mayo Clinie operative 
eases and was the only roentgen sign 
of coarctation in 5 per cent of the 
cases. 

SUMMARY 


A case of coarctation has been pre- 
sented in a 2-day-old infant in which 
the diagnosis was made by the direct 
visualization of the eoareted segment 
in the roentgenogram. 


We are grateful to Dr. Robert Nesbit 
for his drawings of the heart (Figs. 3 and 
4); to Dr. Bernard Mann for his detailed 
post-mortem examination and analysis of th 
post-mortem findings; to the other members 
of the hospital staff for their valuable as 
sistance in the preparation of this paper. 
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Medical Progress 


ANEMIAS OF INFANCY AND 


CHILDHOOD: WITIL A CONSIDERATION OF THE SYNDROME 
OF NONHEMOLYTIC ANEMIA OF THE NEWBORN 


Cari H. SmirxH, M.D. 
New York, N. Y. 


CLASSIFYING an anemia in pa- 
tients of any age group, reference 
is made routinely to established etiolo- 
gies which inelude the major items of 
exeessive blood destruction, blood loss, 
and defective blood formation. These 
faetors, operating singly or conjointly, 
are identified by appropriate labora- 
tory tests or by supplying specific 
therapy when a deficiency is sug- 
gested. Certain of the anemias, how- 
ever, are ill-defined, but possess the 
common hematologic features suggest- 
ing impaired red cell formation un- 
related to deficiencies of the known 
antianemie agents or to the presence 
of space-ocecupying infiltrations in the 
bone marrow. This heterogeneous 
group of anemias includes several 
well-defined entities and a larger num- 
ber of hypoplastic states reflecting 
varying degrees of erythropoietic sup- 
pression. In the search for an under- 
ving etiology, the hematologie and 
clinical data are sifted for clues as to 
agents which ean directly or indi- 
rectly inhibit the bone marrow as well 
s for conditioning influences of pre- 
atal or genetie origin. Occasionally 
e anemia is recognized as a distinct 
From the Department of Pediatrics, The 
w York Hospital-Cornell Medical Center. 
The data included in this paper are based 
studies supported in part by grants from 
National Institutes of Health, United 
ites Public Health Service, the Children’s 
0d Foundation of The New York Hospi- 
the United Hospital Fund, and Mead 


hnson & Co, 
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hematologie entity with conspicuous 
features, and in others, the pathogene- 
sis of the anemia remains obscure. 

These anemias are usually normo- 
chromie and normoeytie, occasionally 
hyperchromie and macrocytie with 
moderate anisocytosis, and are distin- 
guished from other blood dyserasias 
by the absence of active blood forma- 
tion. The absence of enlargement of 
the lymph nodes, liver, and spleen in 
the major anemias in this group con- 
tributes a feature of diagnostic im- 
portance. Their resistance to all 
forms of antianemia treatment except 
transfusion accounts for their general 
designation as refractory anemias.' 
During the course of multiple trans- 
fusion therapy, the serum iron already 
elevated in these anemias is markedly 
increased, the iron-binding protein be- 
comes completely saturated, resulting 
in an absent latent iron-binding 
capacity.” 

This paper proposes to review some 
of the more recent concepts of patho- 
genesis and treatment of the hypo- 
plastic and aplastic anemias in con- 
nection with several of the entities 
belonging to this group. Evidence 
will be provided to establish pure red- 
cell anemia as a congenital anomaly 
on the same basis as other malforma- 
tions. The syndromes of nonhemolytie 
anemia of the newborn and of chronic 
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hypoplastic anemia of ch»'dhood war- 
rant differentiation from the other less 
well-defined 
pressed erythropoiesis. 
be the 
changes in drug-induced aplastie ane- 


anemias hased on de- 
Emphasis will 
given to early hematologic 
mia exemplified by chloramphenicol in 
the hope of reversing a serious and 


usually fatal condition. Recent con- 
tributions will serve to elucidate puz- 
zling aplastic blood reactions observed 
during the course of established he- 
molytie syndromes such as spherocytic 
and sickle cell anemias. The aregen- 
erative phase and associated anemia 
noted in isolated instances of eryth- 
the 


on erythropoiesis of 


roblastosis and inhibiting effects 
repeated trans- 


fusions will also be reviewed. 


DEFINITION OF TERMS 

Pure Red-Cell, Hypoplastic, and 
Aplastic Anemias.—For purposes of 
classification, these anemias can be 
placed in three general categories. 


While overlapping obviously occurs, 
members of each group, nevertheless, 

well-defined 
consideration of 


present certain criteria 


which permit their 


individual pathogenesis. Pure red-cell 
anemia is a chronic aregenerative ane- 
mia, in which the failure of the bone 
marrow is confined to erythropoiesis 
without simultaneous depression of the 
granulocytes, platelets, or their precur- 
sors. Hypoplastie anemia, with which 
pure red-cell anemia has been hereto- 
fore grouped, has in recent years in- 
eluded assorted conditions marked by 
impairment of red cell formation with 
varying of involvement of 
granulocytes and platelets. In aplas- 


degrees 


tie anemia, on the other hand, the three 
principal cellular elements in the bone 
marrow are depressed, resulting in a 


pancytopenia. 
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There is in addition a large inter- 
mediate difficult to classify, 
which ranges in severity from pure 
red-cel] fatal 
aplastic anemia, in which the cellular 
components of the bone marrow ean 
not be accurately correlated with the 
Hypoplastic 


group 


anemia to progressive 


peripheral blood picture. 
anemia, to which these obscure cases 
are generally assigned, refers to vary 
ing degrees of lessened hematopoietic 
activity which are frequently reversed 
by treatment, undergo spontaneous re 
missions, or represent a stage in the 
development of aplastic anemia. 
Splenic Panhematopenia.—This con 
dition included by Abt*® in his recent 
review of aplastic anemias in child 
hood has been omitted from the classi 
fication proposed in this paper (Table 
I), because in the former the spleen 
rather than the bone marrow is pre 
dominantly implicated in pathogenesis 
of the peripheral blood picture. In 
the primary and secondary forms, th 
bone marrow contains its full quota o! 
each of the cellular elements, or it ma) 
be hyperplastic, differing in this r 
spect from aplastic anemia in whic 
depression of the bone marrow repr 
sents a constant In childrer 
for isolated areas of activity, 


feature. 
except 
the bone marrow usually reveals co! 
plete aplasia. Paneytopenia in splen 
hematopenia has been explained on t 
basis of an abnormally functionn 
and usually enlarging spleen in whi 
either sequestration or destruction 

the formed elements occurs* or whi 
exerts inhibitory effects upon a no 
mally functioning or hyperactive bor 
marrow.” 

Factors in Appraisal of the Blo 
Picture. —The of 
designation is exemplified by the 1 
port of Cathie’ who described five ch! 


problem accura 
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dren with congenital hypoplastic ane- 
mia approximating ‘‘ pure red-cell ane- 
mia’’ under the heading of ‘‘erythro- 
genesis imperfecta’’ in which serial 
hone marrow examinations have shown 
a variation between erythroid hypo- 
plasia and hyperplasia. Estren and 
Dameshek? also have described as hy- 
poplastic anemia, a familial disorder 
with hypoplasia of the bone marrow 
and paneytopenia. The absence of 


fetal life, to account for defects in 
hematopoiesis sometimes linked with 
well-defined structural abnormalities. 


PURE RED-CELL ANEMIA (CHRONIC 
CONGENITAL AREGENERATIVE ANEMIA ) 


Description and Clinical Course.— 
The term ‘‘ pure red-cell anemia’’ orig- 
inally applied by Lescher and Hubble® 
to isolated aplas‘a of the bone marrow 
in respect to erythropoiesis has also 


multiple congenital anomalies, how- been designated as congenital aregen- 
ever, differentiates it from Fanconi’s erative anemia by Vogel, Erf, and 
syndrome’ which is classified as Rosenthal,’ and_ essential erythro- 
aplastic anemia. blastopenia by Hansen."' It has been 


TABLE I. HYPOPLASTIC AND APLASTIC ANEMIAS OF INFANCY AND CHILDHOOD 


I. Pure red-cell anemia (chronie congenital aregenerative anemia) 
Il. Hypoplastic anemia 
A. Subacute and transient 
1. Nonhemolytie anemia of the newborn 
2. Erythroblastopenia and aplastic crisis during: 
a. Infectious, toxic and allergic states (Gasser) 
b. Hemolytic syndromes: spherocytic and sickle cell anemia, ete. 
3. Depression of erythropoiesis 
a. Following prolonged blood destruction: erythroblastosis 
b. Repeated blood transfusions 
B. Chronie 
1. Familial (Estren and Dameshek) 
2. Nonfamilial 
a. Idiopathic 
b. Secondary: Chemicals, chemotherapeutic agents, infection, radiation, 
radioactive substances, bone marrow encroachment, etc. 
III. Aplastic anemia 
A. Idiopathic or primary 
1. Aeute 
2. Chronic 
a. With multiple congenital anomalies (Fanconi) 
b. Without associated anomalies 
B. Symptomatic or secondary: as in chronic hypoplastic anemia 


Secause of the shift in normal he- separated from the group of hypo- 
atologie values extending from birth plastic anemias because the failure of 
childhood, a particular blood pic- hematopoiesis is restricted entirely to 
re must be measured against the’ the erythrocytes without simultaneous 
ekground of the contemporary he- impairment of leukocyte or platelet 
atie state. The evaluation of the production. The earlier descriptions 
rmal blood picture should also in- of this disorder by Josephs’* and by 
ide an investigation of genetic faec- Diamond and Blackfan'* emphasized 
rs and a search for possible environ- the feature of chronic progressive ane- 
ental disturbances extending into mia and correlated with it a failure of 
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erythropoiesis without an equivalent 
depression of the white blood cells or 
platelets. The disease has an insidious 
onset with progressive pallor and ane- 
mia which is usually detected in the 
latter part of the neonatal period or 
at some later month in the first year. 
eases with a 


Exeeptionally, similar 


retarded onset have been reported, 
such as one by Hansen" in a child 6 
years of and by Moeschlin and 
Rohr™ in an adult of 20 years. The 
latter patient suffering with bouts of 
polvarthritis revealed for three years 


isolated absence of erythroblasts from 


age, 


the bone marrow with anemia con- 


trolled by frequent transfusions. This 
condition termed ‘‘erythroblastophti- 
represent a more chronic 


SIS 


form of the transitory acute erythro- 


may 


blastopenia associated with toxic, in- 
fectious, or allergie etiologies described 
by Gasser.'® 

In the typical ease of pure red-cell 
anemia, the disease is fully established 
in early infaney with a blood picture 
consisting solely of a severe normo- 
chromic and normocytie anemia, and a 
pathognomonie bone marrow charac- 
the an 
normoblast or red 


occa- 
sional cell 
progenitor without quantitative alter- 
ation of the other elements. 
There is no evidence of increased he- 
molysis, the blood and 
platelets are normal in number and 
the granulocytes are not reduced. The 


terized by presence of 


other 
marrow 


white cells 


liver and spleen are not enlarged until 
after transfusions have been given for 
The effect of the 


long-standing administration of blood 


prolonged periods. 


is reflected in hemosiderotie deposits 
with moderate increase in size of these 


organs and darkening of the skin. In 


this condition, also, the bone marrow 
frequently contains varying numbers 
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termed hemato- 
} 


‘7 Usually smaller than the 


of primitive cells 
gones.'* 
ordinary lymphocytes, they resemble 
them closely in size and morphology. 
They 


matlike nucleus and a narrow rim of 


possess a dense homogeneous 
nongranular basophilic ey to plasm 
which is usually entirely absent in 
lymphocytes. These primordial cells 
possibly represent progenitors of the 
In instance 
cortisone, they 


erythrocytic series. one 
following the use of 
were replaced by small numbers oi 
normoblasts. 
Treatment.—Patients with ‘‘ pure 
red-cell anemia’’ survive long periods, 
provided repeated transfusions are ad 
ministered to normal blood 
Cases have been reported with 


maintain 
levels. 
a spontaneous recovery at subnormal! 
blood levels.'* Splenectomy has been 
occasionally effective in arresting the 
anemia, but definitive criteria for rec 
ommending fhis procedure have yet 
to be established. The encouraging r¢ 
sults reported with corticotropin in 
several cases of refractory anemia 
prompted the trial of this substance 
Nei 


ther patient showed any response in 


in the two eases to be described. 


the bone marrow or peripheral blood 
with ACTH and eortiso: 
Gasser,*® however, recently reported 


trials of 
marked return of erythropoiesis 

the bone marrow with improvement 

the anemia following the use of cor't 
sone in an infant in whom a conditio 
‘*pure red-cell an 
mia’’ followed The 
ordinary bone marrow response wil 


closely resembling 
measles. extr 
the appearance of normal numbers « 
nucleated red cells and peripheral 
ticulocytes occasionally observed wit 
the use of ACTH and cortisone ma 
-ategorize a group that is marked f 
with and with 


eventual recovery 
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splenectomy. The favorable results 
attained with removal of this organ 
in reported cases may represent the 
elimination of an inhibiting foree de- 
pressing erythropoiesis as well as an 
excessive hemolytic influence resulting 
from structural changes due to fre 
quent transfusions. 

In a comparable group of cases des- 
ignated as stationary hypoplastic ane- 
mia, Palmen and Vahlquist'* noted 
varying degrees of leukopenia with a 
normal differential count. While this 
was not observed in the two cases de- 
scribed in this paper, it will neverthe- 
less be noted that both (Tables IT and 
IIL) reveal a decrease in cellularity of 
the bone marrow as indicated by the 
progressive decline in the total count 
of nucleated cells. It is difficult to 
determine whether this change repre- 
sents hypoplasia extending to other 
cellular elements inherent in the dis- 
ease or whether this contraction of 
hematopoietic tissue results from the 
depressing effects of frequent trans- 
fusions to be diseussed in a later sec- 
tion of this paper. 

In emphasizing the functional uni- 
formity of the bone marrow, Norden- 
son*? notes that changes in any one 
of the three component systems of 
blood formation do not long remain 
isolated, but eventually affect the 
others. The paucity of cases of pure 
red-cell anemia in any one clinic has 
precluded definite statements as to 
their hematologic and clinica] course. 
[t is hoped that comprehensive studies 
based on long-term follow-up collected 
from many clinics will eventually re- 
solve these difficulties and provide a 
asis for rational therapy. 

Pure Red-Cell and Related Hypo- 
lastic Anemias as Examples of Con- 
nital Hematopoietic Anomalies.—lIt 
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will be noted in Table I that hypo- 
plastic anemia embraces a number of 
syndromes, ranging from cases with 
a normal bone marrow to intermediate 
conditions in which the three blood 
elements in the marrow are depressed 
in varying degrees. Pure red-cell ane- 
mia, from which it has been separated, 
lends itself to scrutiny as a hemato- 
poietic defect resulting from fetal in- 
jury. Two eases will be cited briefly, 
as supportive evidence for this thesis. 


Case 1.—A. K. (Table IT), a 6-year- 
old boy, was previously reported in 
another communication?? when he was 
17 months old. The onset of the ane- 
mia was dated to the newborn period, 
with the clinical and hematologie fea- 
tures of a mild type of erythroblasto- 
sis. The mother’s blood group was O, 
Rh positive, and the infant and father, 
A, Rh positive. The anti-A serum 
titer in the mother reached a maxi- 
mum of 1:128,000. Repeated exami- 
nations of the bone marrow have con- 
sistently revealed an absence of eryth- 
ropoiesis without alteration in the 
granulocyte and _ platelet elements 
(Table IIT). It was postulated that 
prolonged depression in red-cell pro- 
duction resulted from an antibody di- 
rected solely against red cells and red 
cell precursors in fetal life. This se- 
lective developmental defect in this 
instanee probably originated during 
the first trimester of fetal life, when 
A and B faetors are developed. It 
was emphasized that the explanation 
for the mechanism of the anemia in 
this case was not expected to account 
for the pathogenesis of all instances of 
this entity, and may have operated 
only in this patient. 

The case for anomalous development 
of erythropoiesis in the fetus is ex- 
emplified by another child in whom a 
unilateral cystic hypoplastic kidney 
coexisted with pure red-cell anemia. 


Case 2.—L. B. (Table III), a 514- 


year-old girl, was observed to be pale 
from birth. Blood examinations at 


~set 


a ae 
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TABLE II. REPRESENTATIVE HEMATOLOGIC DATA IN CASE A, K., 
Born Dee. 28, 1946 


MAR. 11, 


BONE MARROW ASPIRATION 1947 

Total nucleated cell count per cu. mm. 132,500 
Myeloblasts 0 
Myelocytes 12.5 
Metamyelocytes 7.5 
Polymorphonuclears: nonsegmented 30.5 

segmented 9.0 
Eosinophils 0 
Lymphocytes 9.5 


Nucleated red cells l. 
Megakaryocytes: Present in all smears 


MAR. 14, 
PERIPHERAL BLOOD COUNTS 1947 

Hemoglobin Gm. % 8.9 
Red blood cells per Ga Ee — titi‘“(‘(‘(‘(‘(‘(‘(é‘é‘é*‘C eg ttt 
Platelets per cu. mm. 390,000 
White blood cells per cu. mm, 19,450 
Polymorphonuclears 35.5 
52.0 


Lymphocytes 


Reticulocytes: Absent or below 1%. 


ACTH: 40 to 80 mg. daily Jan. 17 to Feb. 5, 1951; range of nucleated cells in marrow during 


this period l to 2%. 





PurRE Rep-CELL ANEMIA 


JAN. 31, 
1951 
120,000 

0 

15 

i 

18 

18 

44 

1 

JAN. 15, 
1951 

8.0 

3,700,000 

adequate 

5.300 

48 

46 


APRIL 11, 
1952 
£0,000 

14 
21 
1] 
0 
50 
0 


APRIL 18, 
1952 


7.4 


2,500,000 


200,000 
9,450 
40 

55 


Range of hemoglobin: At times 6 to 6.7 Gm. %; usually elevated by frequent transfusions. 
Jan, 31, 1951: Serum iron—393 gg per 100 ¢.c.; latent iron binding capacity 


TABLE LIL. REPRESENTATIVE HEMATOLOGIC DATA 


IN 
ASSOCIATED WITH CYSTIC 


Case L. B., 


KIDNEY* 


Born Sept. 11, 1947 


ocT. 31, 


BONE MARROW ASPIRATIONS 1947 
Total nucleated cell count per cu. mm. 82,600 
Myeloblasts 2 
Myelocytes 16 
Metamyelocytes 7.5 
Polymorphonuclears: nonsegmented 9 
segmented 9.5 
Lymphocytes 41 
Nucleated red cells 0 
Hematogones 15 
Eosinophils 0 
ocT, 29, 
PERIPHERAL BLOOD COUNTS 1947 
Hemoglobin Gm. % 7.0 
Red blood cells per cu. mm. 2,400,000 
Platelets per cu. mm. 300,000 
White blood cells per cu. mm. 12,100 
Polymorphonuclears 57 
Lymphocytes 42 


APRIL 28, 
1949 


59,000 


pec. 21, 
1948 


4.5 


1,800,000 
adequate 
19,700 
52 


44 


) 


PuRE Rep-CELL ANEMIA 


oct. 9,t 
1951 
5.6 
2,150,000 
200,000 
5,000 
43.5 
48.5 


Oct. 2, 1951: Serum iron—280 yg per 100 ¢.c.; latent iron binding capacity—0. 


Megakaryocytes: Present in all smears. 


*Nephrectomy Nov 18, 1948 
+After course of cortisone therapy, 100 mg. daily, Sept. 11 to Oct. 9, 1951. 


MAY, 29, 
1953 
12,150 

0 
i 
0 
10 
19 
50 
0 
10 


MAY 29, 
1953 

* 

2,450,000 

130,000 

6,250 

41 


58 
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approximately 1 month of age revealed 
a hemoglobin of 37 per cent and a red 
count of 2,340,000 per cubic millimeter. 
The child was admitted to The New 
York Hospital at this time for evalu- 
ation of a kidney mass noted soon 
after birth, and the anemia. Repeated 
bone marrow examinations showed the 
depression of erythropoiesis with a 
normal number of granuloeytie and 
platelet elements. With clinical and 
laboratory examinations pointing to 
abnormality of the left kidney, a neph- 
rectomy was performed at 2 months 
of age, and a small cystic kidney was 
removed. The pathologie diagnosis 
was congenital dysplasia of the kid- 
ney. The total count of nucleated 
cells in the marrow has shown mod- 
erate fluctuations, but the consistent 
finding has been a depression of he- 
matopoiesis and peripheral anemia 
without thrombocytopenia or granulo- 
eytopenia. This child has from birth 
received periodic blood transfusions. 

In this instance, removal of the 
eystie and hypoplastic kidney did not 
alter the course of the anemia and the 
bone marrow revealed persistence of 
erythropoietic depression (Table III). 
The causation of cysts of the kidney 
has not been definitely established, but 
the eurrent concepts of their patho- 
genesis have been reviewed in a previ- 
ous paper.** The association of poly- 
cystic kidneys with more widespread 
derangements in the same person such 
as eysts in other organs has been fre- 
quently observed. 

It is noteworthy that the important 
developmental changes in hematopoie- 
sis and in the urinary system occur 
within the first two months of embry- 
mie growth. Although the causative 
gent is unknown, it may be postu- 
ated that the same disturbing factor 
nay have engendered the simultaneous 
injury in both organs at critical 
eriods of their development, result- 
ng in the combined production of a 
ystie hypoplastic kidney and a defeet 
n red cell synthesis. 


Normal Embryonic Development 
nd Experimental Production of De- 
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fects—The experimental production 
of developmental defects in vitamin- 
deficient rats by Warkany***> and 
those resulting from anoxia in the 
pregnant mouse described by Ingals, 
Curley, and Prindle*®* have prompted 
a consideration of multiple anomalies 
in the newborn infants in the direc- 
tion of maternal-fetal relationships. 
In a recent review, Bass*’ presented 
a growing body of evidence in support 
of the association of a variety of dis- 
ease states in the mother and the oe- 
currence of abnormalities in the off- 
spring. The greater number of con- 
genital defects await explanation, and 
probably depend on insidious influ- 
ences affecting the developing embryo 
at critical periods. Stockard’s** fun- 
damental investigations are pertinent 
in connection with the origin of groups 
of divergent anomalies in human be- 
ings. He concluded that the type of 
deformity depends upon nonspecific 
noxious influences operating at ‘‘de- 
velopmental moments’’ corresponding 
to periods when organs are in their 
most rapidly proliferating condition. 
According to current interpretation, 
coexisting anomalies or synchronisms 
represent deviations from orderly de- 
velopment, probably dating from the 
fifth to the eighth week of embryonic 
life, and induced by a known infec- 
tion, such as rubella, or other as yet 
unidentified agents or states, acting 
upon the pregnant woman and the 
placenta. 

Blood Dyscrasias in Relation to 
Fetal Conditioning.—The extension of 
this hypothesis to embrace blood dys- 
erasias relating them to fetal con- 
ditioning can be further documented 
by isolated instances recorded in the 
literature. No exhaustive survey has 
been made in the latter group, but a 
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few pertinent examples have been 
chosen. In an infant now 2 years of 
age, anemia was noted at 18 days, with 
a hemoglobin value of 5.6 grams per 
cent, and a red count of 1,840,000. 
The mother’s blood group was B, Rh 
positive, and the infant’s, group A, Rh 
positive. The mother’s titer for A 
was 1:400, and the infant’s Coombs 
test was negative. At 9 weeks, the 
hone marrow was normally cellular, 
except for the presence of only 4 per 
eent nucleated red cells. Except for 
sporadic elevations to a maximum of 
17 per cent, the nucleated cells have 
usually fluctuated from 3.5 to 7 per 
cent. These levels, though markedly 
diminished, suggest hypoplastic rather 
than pure red-cell anemia in which 
normoblasts are either absent or ap- 
pear in minimal numbers. Anemia, 
however, has persisted and periodic 
transfusions have been necessary. The 
platelets and granulocytes have re- 
mained normal. In the course of the 
first year, hydrocephalus and hypo- 
genitalism became apparent. The case 
may possibly represent the suppres- 
sive effect on fetal erythropoiesis of 
an incompatible pregnancy with ref- 
erence to the ‘‘A’’ blood factor, de- 
spite the low anti-A titer. More 
likely, the anemia and the associated 
abnormalities indicate acquired mal- 
formations of prenatal origin of un- 
known etiology. 

There is also suggestive evidence 
that certain of the blood dyserasias 
which are not observed until child- 
hood represent congenital develop- 
mental defects within hematopoietic 
sites in the embryo, affecting one or 
more cellular elements. It is difficult 
to designate a definite time during 
gestation in which interference with 
erythropoiesis takes place. Accepting 
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the principle that for all organs in- 
jury is most likely during the stage 
of active differentiation, the vulner- 
able period for erythropoiesis would 
extend from the sixth to the twelfth 
week, when the liver, spleen, and bone 
marrow are simultaneously involved 
in the proliferation of erythro- 
blasts.?* °° 

The ‘‘Fanconi Syndrome’’ and Re- 
lated Disorders.—Benjamin™ described 
three children in whom skeletal and 
mental retardation, hydrocephalus, and 
genital hypoplasia occurred in vary- 
ing degree in association with severe 


refractory anemia. Esser* 


2 reported a 
similar ease in a young child with eon- 
genital anemia and a number of mal- 
formations. The defect restricted to 
the red cells could be traced in the 
bone marrow to a diminution in normo- 
blasts and an increase in reticulum 
cells. In their report on stationary 
hypoplastic anemia, Palmen and Vahl- 
quist’* described a child who showed, 
in addition to the anemia, congenital 
malformation of the heart, small stat- 
ure, and mental retardation, and re- 
ferred to this combination in other re- 
ported cases. The best known group 
of congenital malformations in which 
anemia constitutes an outstanding 
symptom is represented by the ‘‘ Fan- 
econi syndrome.’ This condition in- 
cludes the rare association of aplastic 
anemia with a number of congenital! 
abnormalities, chiefly pigmentation of 
the skin, testicular hypoplasia, and 
skeletal abnormalities, although other 
less common defects have been ob- 
served. Originally reported by Fan- 
coni as occurring in three siblings, 
sporadic as well as familial cases have 
since been reported. An isolated case 
observed at The New York Hospital 














MEDICAL 


was that of a boy of 4 years with a 
congenital absence of the left thumb 
and radius, whose blood showed pan- 
eytopenia and hypoplastic marrow. 
Similar single instances in a family 
have been described by others, more 
recently by Estren, Suess, and Dame- 
shek,** Silvers, Blair, and Kempe, 
Crisalli and Sansone,** Demirag,** and 
Cassimos and Zannos.** More recent 
reference to the occurrence of several 
siblings in one family has been made 
in the reports of Levy** and of Rein- 


hold, Neumark, Lightwood, and Car- ° 


ter.°® 


In designating pure red-cell anemia 
and related conditions as congenital 
anomalies, the overlapping influence of 
heredity and environment are brought 
into consideration. According to 
Warkany”™ the repeated appearance of 
defects in a family indicates the in- 
fluence of a dominant or recessive in- 
heritanee of abnormal genes, or of the 
repeated exposure of the developing 
embryo to the same adverse environ- 
mental factors. A purely genetic 
mechanism without environmental in- 
tervention accounts for the transmis- 
sion of certain blood disorders, nota- 
bly sickle cell anemia, hemolytic jaun- 
dice, Mediterranean anemia, hemo- 
philia, and for the transmission of 
fetal erythrocyte antigens 
leading to erythroblastosis. 


diverse 


There is, in addition, suggestive evi- 
dence that either environmental or 
genetic factors operating singly or to- 
gether are responsible for bone mar- 
row hypoplasia with peripheral blood 
disturbances. The familial aspects of 
the Fanconi syndrome and of related 
blood disorders may be attributed to 
the interaction of environmental and 
genetic factors. Pure red-cell anemia 
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has been observed in two children in 
one family,*” ** and in another family 
observed at The New York Hospital, 
fatal idiopathic aplastic anemia oc- 
curred in first cousins each 7 years of 
age, and hypoplastic anemia in a sister 
of one of them. Estren and Dame- 
shek’ reported eight cases of anemia 
in two families in which several sib- 
lings of each had pancytopenia, a hy- 
poplastic marrow, but no other de- 
velopmental malformations as in the 
fully established Fanconi’s syndrome. 
Similar familial and sporadic exam- 
ples of refractory anemia with and 
without congenital defects are cited 
in the papers by Dacie and Gilpin.‘ 
They contributed two eases of their 
own in brothers with this type of 
anemia, one with a renal develop- 
mental abnormality, the other free 
from other defects. There was a his- 
tory in this family that a cousin had 
died of aplastic anemia. Reinhold, 
Neumark, Lightwood and Carter*®® ob- 
served two siblings in one family with 
hypoplasia of the bone marrow and 
other congenital abnormalities and 
three siblings with congenital abnor- 
malities but without blood changes. 
Kunz** described two siblings, both 
with multiple congenital anomalies, in 
one of whom hematologic symptoms 
were present. The onset of anemia be- 
tween 18 months and 21% years in the 
latter case is earlier than usual in 
Fanconi’s syndrome. This blood dys- 
erasia and its variations with or with- 
out coexisting constitutional disturb- 
ances occur almost exclusively in chil- 
dren. The rare counterpart in adults 
was reported by Rohr* in two 
brothers, 20 and 24 years of age, with 
hemorrhagic manifestations, bone 
pains, and pancytopenia in both, and 





or 
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with moderate infantilism in_ the 
younger. The familial occurrence of 
congenital deformities in siblings with 
and without anemia provides. addi- 
tional support for the intrauterine ori- 
gin of the hematopoietic disturbances 
analogous to other somatic derange- 
ments. 

It is noteworthy that the reports 
bearing on the relationship of con- 
genital malformation to maternal ru- 
bella*® list no defeets involving either 
the hematopoietic system alone, or in 
conjunction with other congenital 
anomalies. The evidence, however, 
that has been presented demonstrating 
injury to single or multiple cell types 
in the marrow in combination with 
other well-defined somatie defects sup- 
ports the hypothesis of embryonic he- 
matopoietic disturbances as a causa- 
tive factor in blood dyserasias. The 
relative infrequeney with which these 
disorders can be unequivocally traced 
to a defect originating in the embryo 
occurring alone or in association with 
other malformations may possibly be 
explained by the improbability of sur- 
vival with serious disturbances of 
erythropoiesis. The infrequent asso- 
ciation of severe types of hematologic 
disorders with other congenital mal- 
formations suggests the relative resist- 
ance of hematopoietic tissues in com- 
parison with the vulnerability of other 
systems during critical periods 
of development. This hypothesis is 
further strengthened by the absence of 
any recorded blood dyscrasias from 
the list of congenital anomalies in chil- 
dren who were exposed to atomie radi- 
ation during the first half of intra- 
uterine life.“© Anemia may have oc- 
eurred, but not of sufficient severity, 


apparently, to have been noticeable. 
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THE SYNDROME OF NONHEMOLYTIC 
ANEMIA OF THE NEWBORN 


Hemolytic and Nonhemolytic Types 
of Anemia of the Newborn.—Prior to 
the era of intensive investigation of 
erythroblastosis, reference was made 
to a clinical condition termed anemia 
of the newborn. This entity consisted 
of the sudden appearance of extreme 
pallor in an otherwise healthy infant 
within the first two weeks of life, re- 
sulting in a sheetlike whiteness. The 
anemia was profound and was not ae- 
companied by erythroblastemia, en- 
largement of the spleen or liver, or of 
jaundice. Hemorrhage, hemolysis, in- 
fection, or birth injury were excluded 
as etiological factors. These infants 
recovered with or without transfusions 
and without sequelae. In similar cases 
classified under the same designation 
the course was complicated by varying 
degrees of jaundice, immature red 
cells in the peripheral blood, enlarge- 
ment of the liver and spleen, and ex- 
cessive extramedullary hematopoiesis, 
and the outlook was frequently un 
favorable. Subsequent study revealed 
that siblings of the affected infant 
were observed to have well-defined 
hydrops or other evidences of icterus 
gravis. This pathological and clinica! 
association provided strong support 
for the hypothesis that the three con 
ditions were interrelated and that ane 
mia of the newborn represented a 
milder form of the syndrome.** With 
the discovery of the Rh factor and the 
additional knowledge that erythro 
blastosis also resulted from inecompati- 
bility of the major blood groups, this 
relationship was confirmed and inter 
est in anemia of the newborn as an 
entity waned. 
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In certain infants, however, anemia 
f moderate severity is noted at birth 


or within the first week of life which 
cannot be explained on the basis of 
In these in- 


stances, evidences of overt bleeding, 


established etiologies. 
hemolysis, and early or excessive jaun- 
dice are absent and the blood groups 
of mother and infant are compatible. 
Other pathogenetic mechanisms must 

TABLE IV. Case 1, G 


DATE HEMOGLOBIN 
1949 GM. PER CENT PER 
6/8 14.2 
6/13 11.8 
6/25 7.4 
6/28 6.4 
7/16 8.7 
7/18 
7/19 
7/28 8.8 
8/5 11.8 
10/12 11.1 
TABLE V. CASE 2, M. 
DATE HEMOGLOBIN MI 
GM. PER CENT PER 
1949 
11/2 11.3 
11/3 
11/6 10.3 
11/8 9.5 
11/10 11.9 
12/9 12.0 
1950 
1/12 12.0 


he considered and pending their pre- 
‘ise definition it was thought desirable 
0 modify the older terminology and 
0 designate this condition as the syn- 
lrome of nonhemolytie anemia of the 
ewborn. 

Clinical and Hematological Features 
f Nonhemolytic Anemia of the New- 
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born.—To this eategory have been as- 
signed infants who at birth or within 
the first life hemo- 
globin and red cell values that are 
strikingly lower than the average for 
a comparable age period. The red 
cells are otherwise normochromie and 


weeks of reveal 


normoeytice, oceasionally macroeytic, 


and normoblasts are not increased in 


number beyond the normal. The bone 


. R., Born JuNeE 7, 1949 


RED CELLS 
MILLIONS 


cu. MM. ADDITIONAL DATA 
4.10 Mother—O, Rh positive 
Infant—O, Rh positive 
Mild asphyxia at birth 
3.27 
2.16 
2.14 Transfusion 75 ¢.c. blood 
2.24 
Transfusion 80 e.c. blood 
Transfusion 60 c.c. blood 
3.33 
3.20 Bone marrow—18% nucleated 
red blood cells 
4.31 4.5 reticulocytes 


G., Born Oct. 27, 1949 


RED CELLS | 


LLIONS 

CU. MM. ADDITIONAL DATA 

3.27 Mother—A, Rh positive 
Infant—A, Rh positive 
Bone marrow—14% nucleated 

red cells 

0.7% reticulocytes 
Coombs negative 
Transfusion 70 ¢.c, blood 

3.60 

3.21 

3.96 


marrow is anatomically normal with 
respect to the percentage of each of 
the cellular elements. These blood 
findings are encountered either quite 
unexpectedly in the course of routine 
examination, or because of moderate to 
marked pallor. The spleen and liver 
are not enlarged and icterus, at best, 


~ 
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is mild and oceurs within the period 
of physiologic jaundice. These in- 
fants recover spontaneously, or with 
one or more small transfusions. 
Several cases are briefly summa- 
rized in Tables IV, V, and VI to illus- 
trate this hematologic entity. In no 
instance were abnormalities noted in 
relation to placental or aberrant um- 
bilical blood vessels which could ae- 


count for hemorrhage. 


TABLE VI, CASE 3, D. ¢ 
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result of a third pregnancy and there 
had been no evidence of erythroblasto- 
sis in the two preceding children and 
no antibody production in the mother 
during gestation. The absence of iso- 
immunization was further confirmed 
by two negative Coombs tests in the 
infant on the first and second days of 
life. The involvement of the major 
blood groups was also eliminated when 
it was found that the mother was in 
group B and tie infant in group 0. 
The infant was clinically normal dur- 


‘., Born Marcu 18, 1952 


RED CELLS 


DATE HEMOGLOBIN MILLIONS 
1952 GM. PER CENT PER CU. MM. ADDITIONAL DATA 
3/21 Mother—A, Rh positive 
Infant—O, Rh positive 
Coombs negative 
3/22 8.7 2.39 0.3% reticulocytes 
Bone marrow—36% nucleated 
red cells 
Transfusion 64 c.c. blood 
3/29 13.8 5.20 0.2% reticulocytes 
4/14 13.0 4.42 
4/28 9.5 2.78 
5/1 11.0 3.80 Bone marrow—12% nucleated 
red blood cells 
1% reticulocytes 
5/2 10.2 3.50 Transfusion 75 c.c. blood 
5/6 11.5 Bone marrow—36% nucleated 


TABLE VII. Case 4, H. 


red blood cells 


F., Born Novy. 14, 1951 


RED CELLS 


DATE HEMOGLOBIN 
1951 GM. PER CENT 


MILLIONS 
PER CU. MM. 


ADDITIONAL DATA 
Mother—B, Rh positive 
Infant—O, Rh positive 


Coombs negative 


11/15 11.5 3.60 Coombs negative 
11/16 12.0 4.07 
11/17 12.0 4.44 
11/20 12.0 4.42 


Case 4.—This patient is considered 
separately because the difference in 
blood groups and Rh types in the 
mother and infant might on cursory 
observation lead to an erroneous diag- 
nosis of mild erythroblastosis. 

In this ease (Table VII) the blood 
was examined as a routine measure 
because of the incompatibility of the 
Rh-blood groups. The infant was the 


ing the period of hospital observation, 
and there was no peripheral normo 
blastie response nor enlargement oi 
the liver or spleen and jaundice was 
absent. Anemia could not be attrib 
uted to incompatibility of blood 
groups or to other readily discernible 
causes. 

Normal Blood Changes in the Neu 
born and the Pathogenesis of Neonata 
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Nonhemolytic Anemia.—To explain 
the excessively low hemoglobin and 
red cell levels in this group of fre- 
quently asymptomatic newborn in- 
fants, it is necessary to examine the 
contemporary background for causa- 
tive factors in and out of the hemato- 
poietic Conceivably these 
lowered blood values already present 
at birth reflect a prematurely devel- 
oped hypoplastic state since all evi- 
dences of hemolysis are absent. The 
marked anemia in these infants must 
be measured against the more moder- 
ate decline of prevailing blood values 
in the normal infant. The postnatal 
adjustment which is characterized by 
normal or slightly increased rate of 
blood destruction is accompanied by 
diminished or stationary hematopoietic 
These changes are usually 
orderly and gradual and appear to be 
directed toward the establishment of 
a hematopoietic equilibrium designed 
to funetion at a lower level than exists 
birth. While hemolysis accounts 
for the fall in hemoglobin and red 
cells, the continued decline represents 
a diminished rate of compensatory re- 
generation. The evidence for in- 
creased hemolysis in the newborn pe- 
riod is equivocal, at best, and recent 
studies** *® indicate rather normal or, 
at best, slightly increased blood de- 
struction. Physiologic anemia of the 
newborn may more properly be related 
to a depression of bone marrow ac- 
tivity during the early weeks, rather 
The de- 


be correlated 


system. 


activity. 


at 


50, 51 


than to hyperhemolysis. 
gree of anemia cannot 
uantitatively with the concentration 
' erythroid elements in the marrow. 
During the first week of life when the 


lecline in hemoglobin and red eells in 
he peripheral blood is at a minimum, 
ie bone marrow undergoes a marked 
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drop in nucleated red ecells.5*? The 
lowest levels are reached in the mar- 
row between the end of the first and 
fourth weeks of life®* °* with a con- 
siderable increase in cells following 
this period. The hemoglobin and red 
cells continue to drop during the first 
two or three months regardless of the 
erythroid content, indicating a state 
of functional rather than anatomic 
hypoplasia and an inability to offset 
the fall in hemoglobin by increased 
blood formation. According to this 
concept, nonhemolytie anemia of the 
newborn represents a disturbance of 
normal regulatory mechanisms to pro- 
duce an aggravation of the aregenera- 
tive phase, which may have been in- 
itiated during fetal life. 


TABLE VIII. HemarTo.ogic Data ON BABY 
D, Born Dec. 20, 1951, SHOWING SUSTAINED 
BiLoop LEVELS IN NEONATAL PERIOD* 


~ HEMO- | REDCELLS | 


|GLOBIN GM.| MILLIONS RETICU- 

DATE | PERCENT | PERCU. MM. | LOCYTES 
1951 
12/29 18.0 

1952 

1/3 24.2 7.30 

1/4 20.6 7.40 

1/7 19.4 6.60 

1/8 22.8 7.50 

1/10 18.8 6.25 

1/12 20.4 6.70 

1/14 °0.6 6.70 0.8 
1/16 20.6 6.70 

1/18 19.4 6.90 0.5 
1/22 18.8 6.00 0.5 
1/24 17.4 0.95 0.7 
1/26 18.1 6.40 0.2 
1/28 7.4 5.85 0.2 
1/30 18.1 5.90 0.7 
2/2 18.1 6.20 0.4 
2/4 15.8 5.15 0.1 
2/11 15.4 5.05 0.1 
*General condition at birth good; weight 

gain steady; hospital course uneventful; 


physical examination revealed no abnormali- 


ties. Chest x-ray on 1/9/52 normal; x-rays 
of skull and long bones on 1/17/52 normal; 
EKG on 1/17/52 normal; sternal marrow on 
1/17/52 normal. 


In exceptional instances, the dis- 
turbance of postnatal regulation of 
hematopoiesis may manifest itself in 
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the converse of nonhemolytie anemia 
of the newborn, resulting in a delay 
in the neonatal drop in blood values 
This was observed in the full-term in- 
fant®’ recorded in Table VIII. This 
unusual stability of blood values in a 
healthy infant illustrates a delayed 
transition to the hypoplastic state, 
rather than to fluetuations of blood 
volume and hydration, persisting over 
such a prolonged period. 

In addition to the hypothesis of 
aggravation of the aregenerative phase 
proposed in this paper, other explana- 
tions have been advanced for these 
excessively lowered blood values in the 
early neonatal period. Lehndorff® re- 
lates ‘‘transitory anemia of the new- 
born’’ to the elaboration of a marrow- 
inhibiting allergen resulting in anemia 
which may extend to the white cells 
to produce a granulocytopenia. This 
shocklike mechanism inherent in the 
newborn infant manifests itself usu- 
ally at the end of the first week of life 
by producing sudden profound ane- 
mia, slight icterus, and spontaneous 
recovery within a short period. The 
tardy development of this hemolytic 
disorder as compared with the prompt 
postnatal appearance of the anemia 
previously described may conceivably 
separate the two conditions, although 
they may eventually prove to be re- 
lated by a common pathogenesis. 

The type of neonatal hypoplastic 
anemia that has been described re- 
quires further elucidation in the light 
of recent anatomical studies by Ja- 
vert®” °° and Kline.®** °° They demon- 
strated microscopic defects or breaks 
in the villi, permitting leaks of fetal 
blood into the maternal circulation in 
both erythroblastosis and in normal 
pregnancy resulting in hematomas. 
Wiener" suggested that, whereas post- 
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hemorrhagic shock and severe anemia 
in the infant complicated major bleed- 
ings such as occurred in abruptio pla- 
centae, placenta previa, and vasa pre- 
via, minor degrees of anemia unrelated 
to erythroblastosis could result from 
occult placental hemorrhage. In docu- 
menting this thesis, Wickster*?  re- 
ported cases of anemia in newborn in- 
fants, illustrating each category of 
bleeding from placental and umbilical 
blood vessels, with a fatal outcome in 
instances of extensive exsanguination. 
The role of concealed hemorrhage from 
the fetal surface of the placenta awaits 
microscopic studies to correlate the 
presence of anatomic defects and he- 
matomas with the occurrence of ane- 
mia in the nonerythroblastotie new- 
born infant. 

The cases that have been cited to 
illustrate this syndrome are still few 
in number, and its pathogenesis awaits 
more extensive experience. Undoubt- 
edly, among the eases of anemia of 
the newborn described by Greenthal,' 
Pasachoff and Wilson,** Lehndorff,*® ‘ 
Cohen and Shapiro,®® Abt,®** and many 
others will be found instances of a 
similar type, but these could not b 
distinguished from erythroblastosis in 
the period when their reports wer¢ 
published. The category of nonhe 
molytie anemia of the newborn, there 
fore, has been revived to include thos: 
infants who show a rapid fall of red 
cells and hemoglobin within the first 
days of life, without jaundice and 
erythroblastemia. In these cases, th 
factors of incompatible blood groups 
hemorrhage, hemolysis, and infectior 
are not operative, and the outlook 
based on a limited experience, is uni 
formly favorable. The designation as 
‘‘nonhemolytie anemia of the new 
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hborn’’ emphasizes its differentiation 


from erythroblastosis. 


TEMPORARY STATES 

Acute 
Aplastic 
studies provided an alternate mecha- 


HYPOPLASTIC 


Erythroblastopenia and the 
Crisis —Owren’s® recent 
nism to that of hyperhemolysis to ex- 
plain the abrupt drop in hemoglobin 
red that 
spherocytie 


characterizes the 
anemia. He 
demonstrated that an aplastic, rather 


and cells 


course of 


than a hemolytic, crisis should be sus- 
pected when sudden anemia is accom- 
panied by the disappearance of reticu- 
loeytes, by inereased pallor rather 
than jaundice, and often by varying 
degrees of leukopenia and thrombo- 
Instead of an increased 


hyperplasia, which marks a hemolytic 


eytopenia. 


crisis, the bone marrow in the aplastic 
crisis usually reveals the complete ab- 
sence of erythropoiesis, the occasional 
presence of proerythroblasts, a shift 
to the left of the granulocytic series, 


and a decrease of megakaryocytes. To 
these significant features, Singer, 
Motulsky, and Wile®® added an _ in- 


crease in plasma and reticulum cells 
in the marrow, and emphasized the dis- 
appearance of polychromatophilie red 
cells from the blood smear. From the 
study of a child with sickle cell anemia 
who developed an acute erythroblasto- 
penia during the course of a virus in- 
fection, they evolved several impor- 
principles relating to its dy- 
They demonstrated that the 
severity of the anemia following sud- 
len aplasia depends upon the presence 


tant 


namies. 


rr absence of a pre-existing hemolytic 
the and the in- 
erent survival time of the red blood 


state on one hand, 


‘ells in a particular individual on the 


ther. Normally, the red cell count 


eflects a balance between the rates at 
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which erythrocytes are delivered from 
the marrow and their destruction in 
the circulation. The extent of anemia 
during an aplastic crisis can be cor- 
of red-cell 


related with the duration 


inhibition and their normal survival 


rate in the blood stream. The degree 


of anemia would be less marked in 
the individual with a rate of destrue- 
tion corresponding to the normal 120- 
day lifetime and exaggerated in the 
patient with spherocytie or sickle cell 
anemia whose defective red cells pos- 
sess a shorter life span. 

During the recovery phase, the mar- 
row reverts to its hyperplastic stage 
with the reappearance of erythroblasts 
and normoblasts in various stages of 
maturity followed within a week by 
peripheral reticulocytosis. Thus a mat- 
uration arrest at the erythrogone or 
proerythroblast level short of a total 
depletion of erythropoietic tissue has 
been interpreted by Dameshek and 
Bloom” during the crisis of hereditary 
spherocytosis as an extreme degree of 
The role of 
in the pathogenesis of cer- 


hypersplenism. ‘<splenic 
inhibition’’ 
tain eases of an aplastie crisis rema ns 
conjectural and depends in large meas- 
ure on the extent of residual erythro- 
poiesis observed in the bone marrow. 
The designation of a bone marrow as 
being in the state of arrest, rather 
than of aplasia, stems from the degree 
of erythroblastopenia. The aplastic 
state is transitory and different con- 
cepts may result from examination of 
the during 
stages of returning erythropoiesis. 


bone marrow successive 


Infection, common 


etiological factor, may precipitate an 


regarded as a 


aplastic crisis in patients with or with- 
Chernoff 


reported an 


out prior hemolytic anemia. 


and Josephson” acute 
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transitory erythroblastopenic crisis in 
a patient with infectious mononucleo- 
sis and pointed out the diagnostie dif- 
ficulties in the absence of a hemolytic 
anemia. The only means of determin- 
ing the cause of the slowly progressive 
drop in hemoglobin and red cells in 
this circumstance rests upon the rec- 
ognition of diminished erythrocyte ac- 
tivity in the bone marrow. In this 
connection, Gasser” recently reported 
an acute but temporary disappearance 
of the normoblasts from the bone mar- 
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pected may prompt a diagnosis of 
aplastic anemia when a depleted mar- 
row is discovered. This uncertainty is 
brief, however, for the bone marrow 
becomes extremely reactive within a 
short time, and accelerated erythro- 
poiesis and marked _reticulocytosis 
which follows is associated with the 
reappearance of numerous spherocytes 
in the peripheral blood. Similar dif- 
ficulties may be encountered in sickle 
cell anemia and in idiopathic acquired 
hemolytic anemia, until regeneration 


TABLE IX. TeEMPORARY DEPRESSION OF ERYTHROPOIESIS IN THE COURSE OF ERYTHROBLASTOSIS 
BaBy R. K., Born Sept. 27, 1951 


1951 

BONE MARROW ASPIRATIONS 10/11 | 10/24 11/1 11/8 11/23 

Total nucleated cell count per cu. 23,000 47,000 21,000 28,500 86,000 
mm. 

Megakaryocytes per cu. mm, 44 0 0 11 33 
Myeloblasts 0 0.5 0 0 0 
Myelocytes 12 2.25 9.5 4.0 10.5 
Metamyelocytes 2 0 1.0 0 0 
Polymorphonuclears: nonsegmented 8 6.5 4.0 7.5 11.0 
segmented 9 20.0 8.0 2.0 2.5 

Eosinophils 0 5.5 0 0 0 
Lymphocytes 43 58.0 76.0 78.5 50.0 
Nucleated red eells 26 7.5 1.5 8.0 26.0 
9/28 10/9 10/11 10/24 11/3 11/8 | 11/238 

Hemoglobin Gm. % 175 | 65 | 101 | #109 | 8.0 } 110 | 119 

Treatment: 7 blood transfusions from 9/28 to 11/4—total — 390 e.c. 


Blood groups: Mother O, Rh negative 


Infant O, Rh positive 


row in a group of children known to 
he allergie and induced by infection or 
a drug. 

Since Owren’s report, the occurrence 
of the aplastic crisis in the hemolytic 
anemias has been abundantly con- 
firmed. The development of sudden 
profound pallor rather than accentua- 
tion of an anemia should suggest an 
aplastic rather than a hemolytie crisis. 
Which type of crisis supervenes is un- 
predictable and will depend ultimately 
upon the precise elucidation of factors 
responsible for either phenomenon. 


The initial examination in a child in 
whom spherocytic anemia is unsus- 


sets in and further tests establish the 
actual nature of each disease. 
Erythropoietic Depression in_ the 
Course of Erythroblastosis—With the 
exception of the aplastic crisis, the 
bone marrow in the hemolytic anemias 
almost uniformly reveals hyperplasia 
connoting increased blood formation to 
balance chronic blood destruction. In 
certain cases of erythroblastosis, a 
period of protracted anemia follows 
the first week or ten days of life, re 
gardless of transfusion, and in these 
examination may occasionally reveal a 
hypoplastic rather than a hyperplastic 
marrow.** ** The inability of erythro- 
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blastotie infants to maintain normal 
blood levels can be explained as an ex- 
aggeration of the aregenerative condi- 
tion which marks the neonatal period. 

To appraise the significance of the 
hypoplastic marrow in_ refractory 
eases, it is important to take into ae- 
count the substantial reduction in nu- 
cleated red cells occurring normally in 
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infancy between the eleventh and 
seventeenth days and eight and thirty- 
third days, respectively. 

To determine the extent to which 
erythropoiesis becomes depressed in the 
course of erythroblastosis, serial bone 
marrow aspirations were carried out in 
several infants during periods of per- 


sistent anemia. A decreased percent- 














TabLe X. Curonic HypopLastic ANEMIA OF CHILDHOOD WITH RECOVERY 
J. P., Born JUNE 20, 1941 
} | | 
WHITE |POLYMOR-| 
BLOOD | PHONU- | 
HEMO- | CELLS | CLEAR | | RETICU- 
GLOBIN RBC PER PER CU. NEUTRO- | EOSINO- | LOCYTES 
DATE | GM.% | cU. MM. MM. |PHILS%| PHILS % ADDITIONAL DATA 
1946 
11/15 10.0 2.99 7,900 53 7 0.5 12/5 Bone marrow: to- 
1947 tal nucleated cells 
179,000 per cu. 
mm. Nucleated 
red cells 38%. 
Dee. 1946—Blood 
transfusion: total 
— 500 e.e. 
7/2 10.7 3.45 6,700 42 4 1.0 7/11 Transfusion—500 
e.c. Platelets 
210,000 per cu. 
mm. 
11/7 11.0 2.83 8,700 55 0 0.5 11/14 Transfusion—500 
Ce, 
1948 
2/27 11.0 3.72 5,500 50 1 2.5 3/19 Transfusion—250 
c.c. Platelets 
176,000 per cu. 
mm. 
6/16 11.8 3.95 5,500 43 0 2.5 7/20 Transfusion—250 
C.. 
9/23 12.0 3.84 10,606 58 1 2.5 11/9 Transfusion—300 
€.c. 
1949 
2/24 12.5 3.62 4,200 42 6 2.0 April—Tonsillectomy 
7/15 13.0 4.10 9,000 45 3 0.5 
11/11 12.0 4.20 8,600 51 5 1.5 Platelets 210,000 per cu. 
mm. 
1950 
7/17 12.0 4.10 5,400 40 8 1.0 Platelets 180,000 per cu. 
mm. 
the neonatal period. Shapiro and _ age of nucleated red cells was observed 


3assen®? ealled attention to the marked 
drop in erythroid elements at the end 
of the first week of life. In these stud- 
Glazer, Limarzi, and Poncher** 
and Gairdner, Marks, and Roscoe*™* ob- 
served the lowest percentages in early 


ies, 





in several cases regardless of whether 
treatment consisted of replacement or 
multiple transfusions. In 
based on Rh incompatibility, the eryth- 
roid elements reached levels 
siderably below the normal. In one 


two cases 


con- 
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infant previously deseribed (patient 
K. I these cells at the third, fourth, 
and seventh weeks numbered 7.0, 0, 
and 30 per cent, respectively. In the 
ease outlined in Table LX, the low level 
of 1.5 per cent was reached at 5 weeks 
of age. 

The temporary failure of erythro- 
poiesis in these cases may be ascribed 
either to the exhausting effects of per- 
sistent hemolysis on bone marrow or to 
the inhibition of erythropoiesis in- 
duced by repeated transfusions or to 


TABLE XI, Curonic HypopLastic 
J. L., Born 


WHITE POLY MOR 
BLOOD PHONU 
HEMO- CELLS CLEAR NEU 
GLOBIN RBC PER | PERCU. rROPHILS 
DATE GM. & cu. MM. MM, yA 
L952 
5/2 7.6 3.18 12,800 30 
6/9 6.8 3.43 11,200 52 
7/25 5.9 2.58 11,400 
7/28 6.9 3.60 19,900 2 
8/8 12.0 1.48 14,400 34 
5 
25 10,2 62 12.400 i8 
4/2 12.0 1.74 21,200 49 


the combined influence of both factors. 
It will be pointed out in a later section 
of this paper that multiple transfu- 
sions administered at frequent inter- 
vals to correct unstable blood levels 
may serve to further depress the inae- 
tive hematopoietic system such as char- 
acterizes the normal infant in the 
early months of life. 

Chronic Hypoplastic Anemia With 
Recovery.—Oceasionally prolonged ill- 


defined anemia is observed which in 
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the absence of obvious etiological fac- 
tors may be suspected to be an inter- 
mediate stage in the progress of idio- 
pathie aplastic anemia. The normo- 
chromie and normocytie anemia is at 
variance with the bone marrow which 
is normal with respect to total eellu- 
larity and its various components in- 
cluding erythroid elements. The 
anemia is of moderate severity and re- 
sists treatment with iron and other 
hematinies and is corrected periodi- 
cally by the administration of blood. 


ANEMIA OF CHILDHOOD WITH RECOVERY 


JULY 18, 1940 


EOSINO RETICT 


PHILS LOCYTES ADDITIONAL DATA 


24 

6 

R 

14 2 Bone marrow: total nu 
cleated cells 102,200 per 
cu. mm. Nuceleated red 
cells 24%. 3 blood trans 
fusions: total 750 c.e. 
Platelets 420,000 per cu. 
mm, 

12 Cortisone 100 mg. daily for 
6 weeks in Aug. and 
Sept., 1952, and inter 
mittently for 2 months 
thereafter. 

20 

10 4 Platelets 340,000 per cu. 


mm. 


In the two cases to be cited (Tables 
X and XI), each child was known to 
be allergic, particularly toward the 
pollens, and to have suffered from 
severe upper respiratory infections. 
Recovery which ensued in both may 
have been spontaneous or was perhaps 
related in one (J. P.) to tonsillectomy 
and in the other (J. L.) to prolonged 
cortisone therapy. The resumption of 
normal blood levels coincided with an 
amelioration of allergic and _ respira- 






















tory symptoms, but not in their entire 
elimination. 

The anemia associated with infeec- 
tion does not result from a failure to 





absorb iron™ but to an impairment in 
the utilization of iron for hemoglobin 
synthesis.** 77 The allergic child is 
known to be subject to frequent re- 
spiratory infections and it is possible 
that one or both factors contribute to 
the pathogenesis of the anemia. The 
precise manner in which tonsillectomy 
in one patient and steroid therapy in 
the other were related to restoration 
of normal blood levels remains obscure. 
The fact that chronic hypoplastie ane- 
mia in childhood may terminate in 
recovery is significant. 


APLASTIC ANEMIA 


Diagnostic Features—True aplastic 
anemia with an acellular bone marrow 
and the typical picture of profound 
anemia, leukopenia, neutropenia, and 
thrombocytopenia is a rare occurrence 
in infaney and childhood. Pierce™ 
estimated that approximately forty 
eases have been reported in children. 
The marrow reveals progressive hypo- 
plasia although seattered areas of nor- 
mal composition may be noted in sam- 
ples from different sites. The anemia 
develops insidiously and diagnosis be- 
fore pancytopenia is fully visualized 
is often difficult to establish. Hemor- 
rhage based on thrombocytopenia or a 
lood picture of chronic anemia may 
constitute the dominant features until 
the deficiencies of the other cellular 
lements appear. Acute lymphoblastic 
eukemia in the leukopenic stage may 
simulate aplastic anemia, but micro- 
scopic study of aspirated marrow usu- 
lly reveals the precise nature of the 
lIness. With an acellular marrow the 
dditional recourse to the use of con- 
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centration, and volumetrie bone mar- 
row aspiration techniques as described 
by Sturgeon’® has facilitated the dif- 
ferentiation between the two diseases. 
A eontracted or absent myeloid-eryth- 
roid (nucleated cell) layer and normal 
or inereased percentage of fat in 
aplastic anemia are contrasted with 
leukopenia in which the fatty layer is 
absent and the myeloid-erythroid layer 
is variable. Enlargement of the 
lvmph nodes and spleen usually pres- 
ent in acute leukemia is absent in 
aplastic anemia. 

Aplastic Anemia in Association With 
Chloramphenicol_—The search for a 
history of exposure to agents injurious 
to the hematopoietic system is usually 
unsuccessful and most cases of aplastic 
anemia are eventually classified as 
idiopathic. Reeently, myelotoxie ef- 
fects have been reported in connection 
with chloramphenicol, resulting in fre- 
quently irreversible aplastic anemia. 
This complication confirmed the pred- 
ication of Smadel*® who ealled atten- 
tion to the potential toxicity for bone 
marrow of the nitrobenzene radical in 
the chloramphenicol molecule. The 
suggestion that children are especially 
susceptible to marrow damage with 
respect to this drug*' prompts an 
analysis of the hematologic changes 
that may complicate its use. For the 
large number of drugs which may in- 
duce bone marrow damage, Osgood’s*® 
recent review may be consulted. 

Lewis and his associates* segregated 
a total of fifty-five blood dyserasias 
that could be related to the use of 
chloramphenicol as the sole therapeu- 
tie agent. Of these, forty-four were 
eases of aplastic anemia with a fatal 
termination in twenty-three. Accu 
mulated evidence has emphasized that 











ee ee 


wires 
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this condition is likely to oceur in sus- 
ceptible individuals who have taken 
this drug over prolonged periods, or 
who have been exposed to it intermit- 
tently. It should be emphasized that 
the incidence of these untoward myelo- 
toxie effects is extremely low in com- 
parison with the large number of pa- 
tients who have received this drug. 
Thus, Alexander,** commenting on the 
efficacy of chloramphenicol in menin- 
gitis, particularly of Hemophilus in- 
fluenzae meningitis, states that she 
found no evidence of aplastic anemia 
in giving the drug for ten days in 
large doses. 

As with other chemicals which sup- 
press hematopoiesis, it is difficult to 
isolate the sensitive individual in 
whom treatment may be complicated 
by serious hematologic reactions. 
Since chloramphenicol has proved a 
highly effeetive antibiotic and the 
agent of choice in specifie clinical con- 
ditions, it is important to control its 
administration by frequent hemato- 
logie studies. The inhibitory effect on 
the bone marrow varies so widely with 
each patient, that for ultimate safety, 
the peripheral blood should be fol- 
lowed almost daily, and with suspicious 
changes, the bone marrow should re- 
ceive prompt scrutiny. With few ex- 
ceptions, available reports have shown 
that once platelets are substantially re- 
duced, the condition is irreversible, 
and when pancytopenia is complete, 
cases terminate fatally and with severe 
hemorrhage. Of value, therefore, are 
the reports that withdrawal of the 
drug at the stage of granulopenia and 
anemia resulted in reversibility with 


complete hematopoietic recovery.** ** 
Occasionally, the early toxie effects are 
reflected in a drop in_ platelets.** 
Osgood** points out that in the drug- 
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induced blood reactions, the normally 
shortened life span of platelets and 
granulocytes as compared with the 
prolonged survival of erythrocytes re- 
sults in the earlier appearance of 
thrombocytopenia and _  granulocyto- 
penia than of anemia. Judging from 
available reports, however, serious 
bleeding associated with the marked 
reduction of platelets is a later de- 
velopment than granulocytopenia and 
anemia in chloramphenicol toxicity. 
In the present state of knowledge, pe- 
riodie blood studies are, therefore, es- 
sential in detecting the stages of gran- 
uloeytopenia, anemia, and possibly re- 
duction in platelets, with the hope of 
forestalling severe thrombocytopenia 
and progressive marrow aplasia. 

In the bone marrow, signs of injur) 
consist of a sudden shift to an imma 
ture level, the presence of promyelo- 
eytes and myelocytes, a marked reduc 
tion in the more mature elements, and 
an increase in stem cells and lympho 
eytes. Volini and his associates” 
demonstrated the close association of 
erythroid maturation arrest of the 
marrow at the normoblastiec level with 
the development of anemia. Addi 
tional precautions are necessary in the 
ease of unduly long or repeated ad 
ministration in the known allergic in- 
dividual. With the first signs of bon 
marrow suppression, the drug should 
be discontinued, and energetic treat 
ment should be instituted.*? This 
should inelude transfusions, other an 
tibioties, cortisone, and ACTH to tide 
the patient over the critical period, 
until spontaneous recovery occurs. It 
is obvious that for the type of acut« 
sensitivity described by Cone and 
Abelson** in which aplastic anemia oc 
curred in a child of 6 years, after onl) 














MEDICAL 


two days of chloramphenicol dosage, 
no safeguards seem possible. 


BLOOD TRANSFUSIONS IN THE 
HYPOPLASTIC-APLASTIC ANEMIC STATES 

Suppressive Effects on Erythropoie- 
sis—It was suggested previously that 
multiple blood transfusions might ac- 
count for the drop in total cellularity 
of the bone marrow in pure red-cell 
anemia and for the protracted anemia 
oceasionally observed in erythroblasto- 
In addition, the appraisal of a 
specific hypoplastic blood picture is 
occasionally obscured by previous in- 
fusions of blood. The failure to ob- 
tain a sustained elevation of blood 
levels in this group of anemias stems 
in the main from the intrinsic defect 
in red eell formation and to a lesser 
degree from the possibility of a de- 
layed effect of the blood in retarding 
erythropoiesis. This retarding effect 
can be detected by serial examination 
of the blood smears of patients with 
chronie anemias, either hemolytic or 
hypoplastic, receiving periodic trans- 
fusions. The predominance of donor 
cells and the sparse appearance of the 
characteristic cells of a particular ane- 
mia for prolonged periods following 
the administration of blood suggest 
interference with erythropoiesis in the 
recipient. 

The depressant effects of blood ad- 
ministration have been investigated 
for many years, but there has been a 
reawakening of interest in this subject 
recent years. The prominence of 

corrective effects of transfusion 
tends to overshadow secondary inhibit- 
ng effects. The evidence for the di- 


sis. 


in 
the 


minished bone marrow response has 
en largely based on artifical poly- 
ythemia produced in experimental 
nimals and in man. 


Robertson®® ob- 
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served a decrease in the number of 
reticulated cells in the circulating 
blood and bone marrow of rabbits 
rendered plethorie by transfusion. In 
the era before specific therapy, he also 
noted that in pernicious anemia a 
feebly reacting bone marrow could be 
markedly depressed by the sudden in- 
troduction of a large volume of blood 
into the circulation and therefore sug- 
gested the advisability of small trans- 
fusions. Emlinger, Huff, and Oda,*° 
reviewing previous studies revealing 
lessened erythropoiesis during the 
early weeks following transfusions, 
contributed confirmatory observations 
in animals with the use of tracer iron 
technique. Birkhill, Maloney, and 
Levenson™ examined the effects of 
transfusion polycythemia upon bone 
marrow activity and erythrocyte sur- 
vival in normal young adults. A tem- 
porary depression of erythropoiesis di- 
rectly related to the quantity of red 
cells infused was indicated by a de- 
crease of reticulocytes in peripheral 
blood, of erythroid cells in the mar- 
row, and a progressive fall in the sub- 
ject’s own red-cell mass. 

The relationship of oxygen tension 
to the control of erythropoiesis is also 
pertinent in an appraisal of long-term 
transfusion effects. A decline of red 
blood cell and reticulocyte values by 
the exposure to high concentrations of 
inspired oxygen was demonstrated by 
Boycott and Oakley® in animals, by 
Reinhard and his associates** in pa- 
tients with sickle cell anemia, and by 
Tinsley and his associates™* in normal 
and anemic individuals. These studies 
confirm the generally accepted princi- 
ple that anoxemia serves as a stimulus 
for erythropoiesis, while high oxygen 
tensions act as a depressant. In ap- 
plying the latter observations, Molli- 





478 THE 
son** points out that in erythroblasto- 
sis the rapid lowering of the infant’s 
own red cells following a large trans- 
fusion of Rh-negative cells may be at- 
tributed in part to the lessened stimu- 
lus to the marrow because of the in- 
creased availability of oxygen from the 
transfused cells. To what extent the 
observations that have been cited ap- 
ply to the chronic anemias of infants 
and children, whether hemoglobin syn- 
thesis and erythroeytogenesis are -n- 
fluenced by similar mechanisms, and 
the possible role of factors other than 
oxygen tension on the responsiveness 
of bone marrow, are under current 
investigation and will be reported in a 
subsequent communication. 

The 


prolonging a hypoplastic state by in- 


possibility of aggravating or 
appropriate spacing of transfusions is 
conceivable from the empirical regi- 
An 


analysis of the varied effects of blood 


mens employed in treatment. 
administration on erythropoiesis, such 
as the optimum size of transfusions 


and their spacing, warrants special 
consideration in refractory anemias in 
which the infusion of blood eonstitutes 
the sole treatment. It should be em- 
phasized that the hemoglobin level at 
indicated in 


which a transfusion is 


chronic anemia, nonhemolytie as well 


as hemolytic, cannot be arbitrarily 
fixed but varies with the associated 
clinical signs and symptoms mani- 


fested by the individual patient and 


promise of their relief. 


SUMMARY 


From the heterogeneous group of 


hypoplastic-aplastic anemias, several 
well-defined clinical and hematological 
entities and distinctive blood responses 


These 


are normochromie and normocytie syn- 


have been ehosen for review. 
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dromes differentiated from other blood 
dyserasias by the of 
formation and their resistance 
forms of antianemia treatment 


absence active 
blood 
to all 
except transfusion. 

These anemias have been placed into 
the three general categories of pure 
red-cell, hypoplastic, and aplastic ane 
mias, in aecordance with specific 
eriteria. 

In pure red-cell anemia the failure 
marrow is confined to 


of the bone 


erythropoiesis, without simultaneous 


depression of granulocytes or platelets 
These patients 


or their precursors. 


survive long periods, provided re 
peated transfusions are administered 
to maintain normal blood levels. An 
adequate appraisal of therapy is not 
yet available because of lack of experi 
numbers of cases. 


with large 


However, spontaneous remissions have 


ence 


heen observed, as well as recovery wit! 
steroids and following splenectomy. 

It was postulated that pure red-cel! 
anemia and related hypoplastic ane 
mias represent examples of congenital! 
hematopoietic anomalies comparable to 
other somatic malformations originat 
ing from disturbances in embryonic 
and fetal life. 

The 
anemia of the newborn’’ 
to inelude those infants who show 
rapid fall of red cells and hemoglobi 
within the first days of life, withou' 
Th 


blood 


syndrome of ‘‘nonhemolytic 


was deseribed 


jaundice and erythroblastemia. 
ot 


groups, hemorrhage, hemolysis, and in 


factors of incompatibility 
fection are not operative and the out 
look based on a limited experience has 
been favorable. The syndrome prolh 
ably represents an exaggeration of thé 
aregenerative phase of erythropoiesis 
which characterizes the newborn pe 


riod. The designation as ‘‘nonhemo 
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lytic anemia of the newborn’’ empha- 
sizes its differentiation from erythro- 
hlastosis and probably coincides with 
some of the the 
newborn reported before the discovery 
of the Rh factor. 


eases of anemia of 


The mechanism of acute erythro- 
hlastopenia and the aplastic crisis was 
reviewed in connection with their oe- 
currence in hemolytic states such as 
sickle cell and spherocytie anemias. 
(Under these cireumstances the initial 
examination without knowledge of a 
pre-existing hemolytic anemia suggests 
a diagnosis of aplastic anemia. The 
hone marrow soon becomes reactive 
and the underlying condition is mani- 
fest. 

The temporary failure of erythro- 
poiesis accounts for the observation of 
protracted anemia in occasional cases 
This inability to 
maintain normal blood levels may de- 


of erythroblastosis. 


pend upon an inactive bone marrow 
as evidenced by a decreased erythroid 
cellular content. 

Two eases of chronie hypoplastic 
inemia were described which were sus- 
to intermediate of 
aplastie anemia. In each instance the 
child was known to be allergic and 
susceptible to severe upper respiratory 
The anemias resisted all 
ematinies except transfusion. Both 


children eventually recovered proba- 


pected be stages 


nfeetions. 


y spontaneously although the effect 
tonsillectomy in one and cortisone 
the other could not be discounted. 
True aplastic anemia with an acel- 

ilar bone marrow and pancytopenia 
a rare occurrence in infancy and 


\ildhood. While search for a myelo- 
xie agent is usually unsuccessful, 


loramphenicol has occasionally been 


sociated with toxie hematopoietic 
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effects. Since this drug has proved 
the agent of choice in specific clinical 
conditions, it is important to control 
its administration by frequent hema- 
tologie studies. Precautionary meas- 
ures including blood and bone mar- 
row examination have been outlined 
to detect reversible anemia and granu- 
loeytopenia. 

The possible suppressive effect of 
long-continued transfusions on eryth- 
in type of 
anemia, nonhemolytie as well as hemo- 
lytic, may obscure the capacity for in- 
herent blood formation and interfere 
with the appraisal of a specific blood 
picture. The optimum amount of blood 
to be administered and the interval be- 
tween transfusions require serious con- 
sideration. Of major importance is to 
determine the actual need for trans- 
fusion, not in terms of a fixed hemo- 


ropoiesis any chronic 


globin value, but in relation to the 
clinical signs and symptoms mani- 


fested by the patient, with promise of 
their relief by this form of treatment. 
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THE RELATION OF CARDIAC DISEASE TO FEELINGS OF FEAR 


Earu X. FREED, Pu.D.,* Hastings, NEB., AND 
WituiamM M. CruicksHANK, PuH.D.,** Syracuse, N. Y. 


RUICKSHANK® has stated that 

“fear and anxiety serve as moti- 
vating and inhibiting factors to 
healthy social, emotional, and aca- 
demic adjustment and achievement.” 
In recognition of the importance of 
fears in striving for healthy ad- 
justment, much work has been done 
on their nature and etiology. For the 
most part, it has been difficult to estab- 
lish eausal relationships between fears 
and other factors. However, such re- 
lationships have been demonstrated in 
some for example, between 
children’s fears and those of their par- 


eases as, 


ents. 

Recently, Cruickshank? contributed 
evidence on another of these relation- 
ships. He found that children handi- 
capped by a variety of physical dis- 
abilities, principally cardiac conditions, 
poliomyelitis, and cerebral palsy, per- 
ceived themselves as having more fears 
than nonhandicapped children and 
that the fears were directly related to 
their being handicapped. That which 
most significantly differentiated these 
children from matehed nonhandi- 
eapped children were their fears of 
their handicaps. 

A more recent study® has indirectly 
questioned the practice of studying the 
problems of handicapped children as a 
whole. It was found that eardiae chil- 
lren adjusted to members of their 


*Central Nebraska Mental Hygiene Clinic. 


**School of 
ersity. 


Education, Syracuse Uni- 


48% 


families differently from children 
handicapped by a number of other 
physical disabilities. One of the per- 
tinent conclusions drawn this 
study was that the ‘‘cardiae group 
was more similar to its control (non- 
handicapped) group than the whole 
handicapped group was to its con- 
trol group.’’ It was possible to dif- 
ferentiate between a cardiac handicap 
and other handicaps, such as blindness 
or poliomyelitis, on three counts: a 
cardiac dysfunction (a) less severely 
inhibited the establishment of good in- 
trafamily relationships, (b) was less 
externally evident, and (c) did not 
necessarily directly limit the behavior 
of the child. The present paper is a 
further investigation, in the area of 
fear and anxiety, of the similarities 
and differences between a group of 
cardiac children, a mixed handicapped 
group, and a group of physically nor- 
mal children. 


from 


ce 


THE METHOD 


The method used in the present 
study has been described in an earlier 
publication’ and will be reviewed 
briefly. A Projective Sentence Com- 
pletion Test was compiled by Cruick- 
shank’ to investigate various areas of 
adjustment, one of which was fear, the 
subject of the present paper. Follow- 
ing administration of the test to 264 
handicapped children in six centers of 
the United States and to 400 nonhandi- 
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sapped adolescents, 264 of the latter 
group were matched with the handi- 
capped children with respect to age 
and sex. Seventy-five of the handi- 
eapped children had a cardiac dis- 
ability but the tests of four of these 
were not seored due to total illegibil- 
of responses. The subjects of the 
present study were, therefore, the 
seventy-one cardiac children and their 
matehed, nonhandicapped, controls. 
Responses to the were 
classified in terms of the feelings ex- 
pressed in the completions. Two addi- 


ity 


sentences 


tional eategories were included, (a) 
“omission,” where no response was 
given, and (b) “unclassified,” where 


the response could not be conveniently 
classified or was illegible. Utilizing 
judges, a high reliability was obtained 
The sum of the 
responses for each sentence was re- 
garded as 100 per cent and the statis- 
tieal treatment of the data consisted of 
the conversion of the frequencies in 
each category into percentages, the cal- 


for this procedure. 


culation of standard errors and critical 
ratios? and the determination of the 
associated probability values.* 
RESULTS 
For the purposes of clarity and brev- 
ity, data on the responses to two of the 
projective sentences have been brought 
together into one- or two-word ecate- 
gories expressing the essential feeling 
of the completion. Table I contains 
data two sentences investigating 
fear situations, “I’m afraid of . 
and “I wish I eould stop being afraid 
of . 
From the first 
“I’m afraid of ... ,” 


on 


” 


these sentences, 
it was hoped 


of 


that a purely descriptive statement of 
feared situations would be obtained. 
Two categories of responses to this sen- 
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tence especially distinguished between 
the cardiac children and the nonhandi- 


capped children, (1) “interpersonal 
relations,” and (2) “my handicap.” 


Significantly more of the nonhandi- 
sapped children evidenced a fear of 
interpersonal relationships than ear- 
diac children. This fear was also dem- 
onstrated in related areas such as “not 
being successful,’ “misbehaving,” and 
“education,” which are all related to 
social conformity and to all of which, 
a greater (though not significant) per- 
centage of nonhandicapped than ear- 
diae children responded. The one area 
in which more eardiae children than 
nonhandicapped children evidenced so- 
cial anxiety was “family” and was 
probably related to the difficulty in 
adjustment with the mother experi- 
enced by the eardiae child and also his 
inability to participate in family ac- 
tivities.® 

Probably the reason fewer cardiac 
children feared social contacts was 
that they had been excluded from 
such experiences by their handicaps. 
If this is true, then it would appear 
that the different responses of the ear- 
diae children were directly attributable 
to their handicap. This follows from the 
fact that the other significant differ- 
ences which were found were in the 
sategories of “handicap” and “death.” 
It is not too difficult to relate responses 
of “high places,” “vehicles,” “war,” 
“aecidents,’’ and “hospital,” more of 
which were given by cardiac children, 
to instances wherein injury and pos- 
sible handicap could oeeur. 

Cruickshank? stated that “the re- 
gressive type of adjustment charac- 
terizing the handicapped children is 
substantiated by the fact that the 
handicapped group gives larger per- 
centages of those responses which we 


> 
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would expect from younger children.” 
According to data presented here such 
a statement does not seem warranted 
for cardiac children. It is true that 
more cardiae children than their con- 
trols gave responses indicating fear of 
“animals,” “fire,” and “high places.” 
On the other hand, responses indicat- 
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should be so elassified is one of indi- 
vidual choice. It would seem to the 
authors that “I am afraid of nothing,’’ 
is a vague, immature response, express- 
an infantile, undifferentiated feel- 
ing. If this is true, then Cruickshank’s 
conclusion, based on his total handi- 
-“apped group, does not seem applicable 


ing 


ing fear of “darkness,” “storms,” to the eardiae children in this study. 
TABLE I, RESPONSES OF CARDIAC AND NONHANDICAPPED CHILDREN TO SENTENCES 
INVESTIGATING FEAR SITUATIONS 
UNCOMPLETED SENTENCES 
I WISH I COULD STOP BEING 
I’M AFRAID OF ,.. AFRAID OF... 
NONHANDI- NONHANDI 
CONTROL CAPPED CONTROL CAPPED 
GROUP GROUP GROUP GROUP 
RESPONSE % RESPONSE|% RESPONSE P % RESPONSE|Q% RESPONSE P 
Interpersonal 5.0 18.0 .001 16.5 42.9 .001 
relations 
My handicap 8.9 sic 005 4.1 — 07 
Death 3.8 —— 08 2.7 — 17 
High places 6.4 1.3 .08 5.5 1.3 16 
Storms — 2.7 17 2.7 1.3 5 
Not being successful nn 2.7 17 a atin wine 
Vehicles 2.5 —_ 19 2.7 oP ae 
War 2.5 — 19 — a --- 
Accidents 2.5 ae 19 wile ine ined 
Misbehaving 2.5 6.9 21 —_ ean -=- 
Edueation (school) 8.9 15.2 23 9.7 6.9 i) 
Animals 25.6 18.0 25 18.0 16.6 84 
Hospitals 1.2 a 27 2.7 iain 17 
Family 6.4 2.7 27 2.7 _ 17 
Illness ad 13 27 oe 1.3 .27 
Many things ee. 1.3 27 iain oak — 
Nothing 5.1 8.3 42 1.3 2.7 55 
Darkness 5.1 8.3 42 6.9 9.7 55 
Fire 3.8 2.7 42 2.7 _— one 
Unclassified 7.6 8.3 88 6.9 4.1 .45 
Omission 1.3 1.3 ioniates 6.9 4.1 45 
Water a — oon aoe 2.7 17 
My personality pre << on 4.1 4.1 eases 
Aggression — — ose 1.3 1.3 ine 
Voeation aii akan “nen 1.3 i. 27 
“many things,” and “nothing” were The cardiac children do not give 


found in more of the records of the 
nonhandicapped children. Also, on the 
‘‘wish’’ sentence, more of the control 
children than the eardiae children evi- 
fear of “water.” The objec- 
tion may be raised that completions of 
‘nothing’ and “many things” are not 
related to immaturity and, largely, the 
decision as to whether these responses 


leneed 





“larger percentages of those responses 
which we would expect from younger 
children.” 

An earlier finding’ that more handi- 
capped than nonhandicapped children 
are unable to evaluate their adjust- 
ment—as measured by responses of 
“omission” and “unclassified” —was not 
borne out in the ease of eardiae chil- 
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These two responses were the 
of the differences in 


” 


dren. 
least significant 
the responses to “I’m afraid of .. . 

In general, then, the eardiae chil- 
dren and their normal controls are 
more alike than different in their re- 
spective responses to this test. The 
outstanding differences were in the 
area of interpersonal relationships and 
in the reaction to the eardiae handi- 
sap. As previously mentioned, it is 
likely that differences in the latter re- 
sponse (cardiac handicap) were re- 
sponsible for differences in the former 
response relations). 
Prohibited by cardiac dysfunction 
and/or his mother’s perception of his 
handieap® from participating in social 
relationships, the eardiae child is not 
subject to the classical conflicts and 
turmoils oceasioned by the adolescent's 
social adjustment and, consequently, 
he has less reason to fear them than 
the nonhandieapped child. In addi- 
tion, those who react to the cardiac 
child may do so with deference and 
Thus, the cardiac 
less traumatie ex- 
situations 


(interpersonal 


special attention. 
child, had 
perience in interpersonal 
than the nonhandieapped child, has 
less reason than the latter to fear them. 

The essential similarity between the 
eardiae and the nonhandicapped chil- 
dren in the area of feared situations 
is more evident in the responses to the 
sentence, “I wish I could stop being 
.” Only the category of 


having 


afraid of 
“interpersonal relations” 
ant at the 1 
fidence or better, with the control chil- 
dren producing more such responses. 


was signifi- 


per cent level of con- 


The only other response significant at 
the 10 per é¢ent level or better was “my 


handicap.” The nature of this incom- 


plete sentence is different from the 
statement of “I’m afraid of. . 


.” The 
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task of completing such a descriptive 
statement can be perceived as a most 
threatening one to the self.2. As such, 
it is possible that prevalent fear situa- 
tions may be suppressed. On the other 
hand, the sentence containing “I wish 

’ in a sense renders the threat one 
step removed from the self and, fur- 
thermore, by associating the fear with 
the fantasy of a wish, may make it 
less real for the individual. There- 
fore, it would seem that less guarded 
projection could be anticipated on the 
Furthermore, the 
‘*stop being afraid of’’ 


‘‘wish’’ sentence. 
wording of 
would partially assure us that the com- 
pletions refer to relatively long-term 
feelings which are high in the hier- 
archy of feared situations. 

To return to the data, completions 
of “not being successful,” “war,” “ae- 
cidents,” “misbehaving,” and “many 
things” were totally absent. Both 
groups showed percentage increases in 
the categories of “interpersonal rela- 
tions,” “darkness,” and “omission,” 
and both showed decreases in the com- 


pletions of “animals,” “family,” “noth- 
ing,”’ “fire,” and “unelassified.” Four 


new comple*ions are to be noted, sig 
nificant among which were “my per- 
sonality” and “aggression.” The for- 
mer were similar to the category of 
“misbehaving” but sufficiently differ 
ent (in terms of insight) to warrant 
separate categorization. 
Again, the greatest shift oceurred 
in the categories of “interpersonal re 
lations” and “handicap.” It is note 
worthy that differences in only two 
categories were associated with signifi 
eance levels of 10 per cent or better 
In Cruickshank’s study’ of the grou} 
with a variety of handicaps, a mucl 
larger proportion of categories showed 


significant differences between thé 
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handicapped and _ nonhandicapped 
groups (see Table Il). For both sen- 
tences a higher percentage of cate- 
gories was found significant at almost 
all levels between Cruickshank’s total 
handicapped group and their controls 
than between the cardiae group and 
their controls. 

One further uncompleted sentence, 
designed to investigate the reaction 
to fear, was included. This sentence 
was “My fears sometimes make me 

Equal pereentages of the re- 
sponses of both groups were found 
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more frequently in the protocols of 
the cardiac children. The completion, 
“do things” or “misbehave,” occurred 
in 12.6 per cent of their records and 
in 1.4 per cent of those of the control 
group, the probability value being 
.006. It seems, therefore, that the 
normal children react to their fears 
by internalizing the feelings provoked 
by their fears while the cardiac chil- 
dren act out their fears. However, it 
is interesting that 5.6 per cent of the 
responses of the handicapped and 1.4 
per cent of the responses of the non- 











in the classifications of “nervous,” —handicapped were “dream” (p = .16). 
TABLE II. COMPARISON OF PER CENT OF TOTAL NUMBER OF CATEGORIES WHICH WERE SIG- 
NIFICANTLY DIFFERENT FOR CARDIAC CHILDREN AND TOTAL HANDICAPPED GROUP 

| _——”—~”~”—:s«SUNGOMPLETED SENTENCES ii 
I WISH I COULD STOP 
I’M AFRAID OF... BEING AFRAID OF .. . 
| TOTAL TOTAL 
CARDIAC HANDICAPPED | CARDIAC HANDICAPPED 
GROUP (%) (%) (%) (%) 
Per cent level 1 9.5 13.3 5.0 12.9 
of confidence 
at which 5 0.0 6.6 0.0 6.4 
difference 
was significant 10 9.5 6.6 5.0 19.3 
Total per cent 19.0 26.6 10.0 — 





” 6 


sick 


“ashamed,” “T have no fears, Ms 
and “withdraw.” 

Only four categories were signifi- 
cant at the 10 per cent level or better. 
Responses of “afraid” were found in 
25.0 per cent of the protocols of the 
nonhandicapped and in 7.0 per cent 
of the handicapped (p — .002); re- 
sponses of “worry” constituted 5.6 per 
‘ent of the responses of the control 
croup, and 0.0 per cent of the eardiac 
croup (p — .04); and “unelassified” 
ompletions were found in 9.8 per 
ent of the records of the nonhandi- 
apped and 1.4 per cent of the handi- 
apped (p — .02). Only one response 
f the four significant ones was found 





Reference to the cardiae handicap was 
found in only 1.4 per cent of the ear- 
diae children’s responses (p — .25). 


CONCLUSIONS 


1. A fear of their handicap signifi- 
cantly differentiated the cardiae group 
from their matched, physically normal 
controls. 

2. A greater fear of interpersonal 
relations outstandingly characterized 
the nonhandicapped group. This dif- 
ference is probably related to the 
handicap in that the cardiae children, 
having had less experience in social 
situations owing to their handicap, 
did not fear them as much as normal 
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children who had experienced more 
conflicts. 

3. The data did not indicate that 
the adjustment of the cardiac child 
was regressive and immature. 

4. Essential similarity, rather than 
difference, characterized the specific 
situations feared by both the handi- 
capped and nonhandicapped groups. 

5. As noted previously, in the ad- 
justment to parents and family, the 
eardiae children more similar 
to their control group than the total 
its 


were 


handicapped group was to con- 
trol group in the area of feared situa- 
tions. 

the reaction of both 
groups to feelings of fear was one of 


withdrawal or internalization of the 


6. Grossly, 


feelings. However, this was signifi- 
cantly more often the case in the non- 
handicapped group than in the ear- 


diae The evidence indicated 


group. 
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that cardiac children may act out 
their feelings extratensively. 


7. The cardiac children did not 
show the same degree of difficulty in 
evaluating their adjustment as do a 
group of children with miscellaneous 
handicaps. 
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Comments on Current Literature 


HISTOPLASMOSIS 


NOWLEDGE concerning the nat- 

ural history of mycotie infection 
such as that due to the fungus, Histo- 
plasma capsulatum, has been accumu- 
lating in recent years. The rather 
striking geographical distribution of 
this infection as demonstrated by his- 
toplasmin sensitivity studies indicates 
that endemic foci exist in the Mid- 
western area of the United States. 
Missouri, southern Illinois, Indiana, 
Tennessee, Ohio and northern Arkan- 
sas comprise an area in which 70 to 90 
per cent of the young adults have 
shown positive reactions to histoplas- 
min skin-testing material. Radiating 
from this central area of high inei- 
dence, the distribution of histoplasmo- 
sis infection in the human population 
extends to embrace parts of the neigh- 
boring states. 

Extensive clinical studies carried 
out by Christie’ and others? have em- 
phasized the wide clinical spectrum of 
this disease from subclinical, inappar- 
ent, to benign apparent infection, to 
fatal illness. The occurrence of a large 
number of unrecognized infections ac- 
eounts very likely for the high inei- 
dence of histoplasmin skin sensitivity 
in the endemic areas. Of particular 
importance clinically is the associa- 
tion of H. capsulatum with pulmonary, 
involvement characterized by the pres- 
ence of numerous discrete pulmonary 
infiltrations which on _ roentgeno- 
zraphie examination may simulate mil- 
iary tuberculosis. 

In the June, 1953, issue of The 
imerican Journal of Public Health, 
(frayston and Fureolow*® contribute 
ignificantly to the subject of histo- 
‘lasmosis by presenting a summary of 
heir extensive epidemiologic studies. 
‘hese authors review their experience 
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with thirteen epidemics of histoplasmo- 
sis in each of which it was possible to 
demonstrate a common source of ex- 
posure. The epidemics investigated in- 
cluded two in Missouri, two in Kansas, 
and one each in New York State, Illi- 
nois, Minnesota, Wisconsin, North Da- 
kota, Iowa, Ohio, Arkansas, and Okla- 
homa. It is interesting that only three 
of these epidemics occurred in the area 
of greatest endemicity. Some of them 
were in areas of low histoplasmin 
sensitivity. On the basis of informa- 
tion concerning common exposure in 
eleven of the epidemics, the authors 
concluded that the ineubation period 
averages from one to two weeks. In 
no instance was there evidence of sec- 
ondary cases due to contacts with mem- 
bers of the family or with associates, 
without exposure to the common source 
of H. capsulatum. 

Investigators have been remarkably 
successful in isolating the fungus from 
areas where a common source of infec- 
tion seemed to be present. For ex- 
ample, H. capsulatum was _ isolated 
readily from soil samples collected in 
a storm cellar associated epidemiolog- 
ically with an outbreak of unusual pul- 
monary disease among thirty-five sol- 
diers at Camp Gruber, Oklahoma, in 
1944. These men had oceupied the 
storm cellar during field maneuvers, 
and all persons who were actually in- 
side the cellar showed definite pul- 
monary disease, some severely affected, 
some less so. In connection with an- 
other study, Histoplasma was cultured 
from soil samples collected on a farm 
just outside Kansas City, Missouri. 
This location was approximately 
the original site of a chicken coop 
which had been torn down in July, 
1947, by two grandparents and four 
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of their grandchildren. The four chil- 
dren and the grandmother became ill 
following this activity. In three of 
the children who were severely ill, 
roentgenographie studies revealed nu- 
merous miliary lesions. In all six of 
the individuals taking part in this 
cleanup project, grandmother, grand- 
father, and four grandchildren, histo- 
plasmin skin-testing material gave 
positive reactions. Five of the six in- 
dividuals experienced clinical mani- 
festations of greater or lesser degree. 

In the outbreak in Arkansas, twenty- 
five men and boys were ill with fever 
and pulmonary manifestations about 
ten days after digging out an old 
filled-in cave. Soil samples collected in- 
side the eave yielded H. capsulatum. 
In Illinois in April, 1951, two 9-year- 
old boys experienced almost simultane- 
ously a febrile illness associated with 
numerous disseminated infiltrations in 
the lungs. Both boys had climbed 
down into a hollow tree trunk, and had 
been imprisoned there for a period of 
about two hours. The boys had to be 
extricated by means of a_ ladder. 
Specimens of soil and fine debris taken 
from inside the trunk, and from the 
surrounding area yielded H. capsu- 
latum on two occasions. 

In other investigated epidemics the 
organism has been recovered from such 
sources as sawdust in an abandoned 
silo, a finely divided wood and soil 
mixture taken from a woodpile in 
lowa, dirt removed from the basement 
of a chureh adjoining a school build- 
ing which had been the source point 
of a rather extensive epidemic of his- 
toplasmosis some months previously. 

Usually outbreaks of the disease are 
associated with exposure to dust which 
in some cases was known to be con- 
taminated with excreta from pigeons, 
bats, or chickens. In two instances 
workmen were severely ill with char- 
acteristic clinical findings who had 
been engaged in demolishing school 
buildings, the atties of which had been 
inhabited by bats or pigeons. These 
observations support the concept that 
the fungus, H. capsulatum, may be 
widely distributed in nature and that 
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the most common form of clinical his- 
toplasmosis is a pulmonary infection 
associated with the inhalation of con- 
taminated dust materials. 

As a result of their epidemiologic 
studies, Grayston and Furecolow state 
that the ‘‘reeurring story’’ is one of 
‘*exposure to dust created by agitation 
of material proved to contain Histo- 
plasma spores resulting after one to 
three weeks in illness associated with 
numerous discrete pulmonary infiltra- 
tions.”” While in the specimens col- 
lected for study close association with 
animal or bird excreta was often noted, 
there was no definite indication that 
the infection exists in animals or birds 
as reservoirs, but rather that the agent 
of histoplasmosis persists in the soil, 
and that the growth of the organism in 
soil is probably enhaneed by high 
humidity. When material containing 
the fungus spores dries and is dissem- 
inated by whatever means, and when 
dusty, spore-bearing materials are agi- 
tated, the agent becomes air borne and 
clinical cases occur, chiefly in the pul- 
monary form of the disease. 

In the entire group of eases dis- 
eussed by these authors there were 
only two instances of generalized in- 
fection, both in older men. The one 
fatality in the group oceurred in an 
infant 5 months of age. There is con- 
siderable evidence to suggest that in 
apparent, subclinical cases of histo- 
plasmosis occur. Further evidence, 
some indirect, indicates that infection 
with H. capsulatum does provide re- 
sistance to reinfection, and that histo- 
plasmin sensitivity in an individual 
probably indicates some measure of 
immunity. This suggestion seems to 
be borne out by various observations 
that epidemic outbreaks occur rarely 
in areas where high histoplasmin sensi 
tivity has been demonstrated among 
the young adult population. 

Widespread distribution of this 
fungus in nature could account for the 
unusual endemic and epidemic fea- 
tures of histoplasmosis. The striking 
demonstration, by recovery, of the 
presence of H. capsulatum at a com 
mon source in thirteen epidemics of 
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histoplasmosis, suggests that this my- 
eotie agent can persist in infected soil, 
particularly in moist areas, for incred- 
ibly long periods. Under special cir- 
cumstances human beings are exposed 
to infected material, usually in the 
form of dust, and it is likely that the 
common portal of entry in the human 
subject is the lungs by inhalation of 
infected material. The wisdom of 


avoiding exposure to excessive quanti- 
ties of dust should be emphasized, and 
protection must be provided for per- 
sons who are required to carry on ac- 


2. Loosli, C. 


491 


tivities under circumstances in which 
such exposure is unavoidable. 
RusseLL J. BLATTNER 


REFERENCES 

. Christie, A.: 
Human Histoplasmosis, Tr. A. 

sicians 64: 147, 1951. 

G., Grayston, J. T., Alexander, 
E. R., and Tanzi, F.: Epidemiological 
Studies of Pulmonary Histoplasmosis in a 
Farm Family, Am. J. Hyg. 55: 392, 1952. 

3. Grayston, J. T., and Furcolow, M. L.: 
The Occurrence of Histoplasmosis in 
Epidemics—Epidemiological Studies, Am. 
J. Pub. Health 43: 665, 1953. 


The Disease Spectrum of 
Am. Phy- 











Richmond, of the Depart- 
University of 


Dr. Julius B. 
ment of Pediatrics of the 
Illinois, has been appointed Professor and 
Chairman of the Department of Pediatrics 
State University of New York 
Medical School at Syracuse. Dr. Richmond 


full-time basis. 


with the 


will serve on a 


News and Notes 


the 


The Seventh Annual Meeting of 
American Academy for Cerebral Palsy will 
be held on Oct. 30 and 31, 1953, in Ft. 
Worth, Texas, at the Western Hills Hotel. 
The scientific sessions are open to members 
of the medical or allied professions. Guests 
shall be required to pay a registration fee. 


Book Reviews 


The Surgery of Infancy and Childhood. 
Robert E. Gross, M.D., Philadelphia, 1953, 
W. B. Saunders Company. 


Here, indeed, is a book which fills a great 
gap It not only deals 
with the surgical problems which the family 


in medical literature. 
physician, pediatrician, and surgeon meet in 


rovtine practice, but also covers unusual 


surgical conditions of infancy and childhood. 
The features of congenital 
deformities of the infant amenable 


most important 
newborn 
to surgical correction are covered in the text 
and by illustrations. 

It is possible to stress only a few of the 
outstanding features of this most timely book. 
The text is clear, well written, to the point, 
of filler. The 
well re- 


practical, and notably free 


illustrations are and 
An occasional illustration adds the 


appropriate 
produced. 
zest of human interest. 

It is a book 
for word, by every general 


which should be required 
word 


It should be at every pediatrician’s 


reading, 
surgeon. 
side as a guide to the type of surgery which 
will yield the best results in children, espe- 
cially those with congenital deformities. In 
fact, every doctor who in any way deals with 
the surgical problems of children will profit 
from reading this book. 

It is a pleasure to review this book not 
only for the knowledge gained, but also be- 
mental reservations 
is the sort 


cause there need be no 


in the laudatory statements. It 


of book about which one interested in this 


specialty would say, ‘‘I wish I had written 
that book.’’ 


J. Ports. 
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Bright Children. A Guide for Parents. 
Norma E. Cutts, Ph.D., and Nicholas 
Moseley, Ph.D., New York, 1953, G. P. 
Putnam’s Sons. Price $3.50. 

This book is designed as a guide for the 
parents of bright children. In a chapter on 
how to recognize the bright child, the authors 
emphasize the importance of developmental 
and clinical characteristics as well as psy- 
chologie tests. Most of the book is devoted 
to management. Discipline, school placement, 
choice of school, school difficulties, home sup- 
plements, and choice of a vocation are dis- 
cussed, 

The material is presented in a clear, con- 
cise, straightforward manner. The authors 
base their advice on their own experience 
and on an extensive survey of available 
literature. A bibliography is included. The 
book serves well the purpose for which it is 
intended. 


H. B. 


Child Development. William E. Martin and 
Celia Burns Stender, 1953, Harcourt, Brace 
and Company. Price $6.50. 


This book deals, as the subtitle states, 
with the process of growing up in society. 
There are four subdivisions to the book: thé 
child; society and culture; socialization; and 
socializing agents. The section on the child 
gives a well-rounded picture of individual de- 
velopment and the remainder of the book is 
devoted to a consideration of the child as he 
reacts to his social Included 
here are all the social forces that influence a 


environment. 

















child’s development. The authors believe 
that the sum total of a child’s personality is 
influenced at least as much by socializing 
forces as by his own innate potentialities. 
They see child development as not just an 
orderly sequence of events, but as a process 
which is conditioned by the sum total of the 
social environment in which it takes place; 
parents, teachers, peers, church, community, 
books, radio, television, and many other forces 
are all important in this socialization. This 
book draws on the sciences of sociology, 
anthropology, and psychology to develop its 
thesis. Its greatest interest should be to 
students of education. It does not answer the 
question of how a child should be educated 
but attempts to provide information which 
should assist in such decisions. 


H. B. 


The Book of Health. Compiled and Edited 
by R. L. Clark, Jr., M.D., and R. W. 
Cumley, Ph.D., New York, 1953, Elsevier 
Press Inc., 770 pages plus index. Price 
$10.00. 


This amazing book on health information 
for lay readers may well be described as 
medicine gone Hollywood. It is purported 
to tell ‘‘what 242 doctors believe you and 
your family should know about medicine.’’ 
Listed in its production are the names of 
the editors, an advisory board of twelve, 
writers, copy chief, production editor, art 
director, research librarian, artists, pho- 
tographers, and even ten assistants, just as 
in a Hollywood film. And then in addition 
an ‘‘editorial board’’ of 242 doctors con- 
taining the names of the great, the near 
great, and some who have a long way to go 





to be designated as authorities. Let us 
make clear that they did not write the 
script for the various sections of the book, 
but are listed as having edited specific 
pages. Some must have done the editing 
in their sleep. 

It is garishly illustrated. Of the 1,400 
illustrations, many have been _ included 
whose choice must have been based on a 
promotion value rather than their value in 
furnishing lay readers with information of 
mportance or use, which the average prac- 
titioner will ‘‘believe you or your family 
should know about medicine,’’ for example, 
a double page of eight photographs showing 
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the detailed surgical technique of a circum- 
cision, or another full page of four photo- 
graphs of the legs of patients with varicose 
veins. Another striking example in this 
category are eight photographs in color 
showing the surgical details of corneal 
transplantation. What possible reason or 
justification there is in presenting such 
illustrations in a ‘‘ book of health’’ for the 
laity is difficult to figure out. Some of the 
illustrations even have a _ pornographic 
tinge, when published for lay readers, such 
as two and one-third pages presenting four- 
teen photographs of the development of the 
female breast at the ages 8 to 14 years, 
and a cut of a female with lines drawn to 
indicate where additional nipples may ap- 
pear. Of the twenty color plates, some are 
totally without point as well as atrocious 
artistically. Of more interest are numbers 
of small cuts, scattered in appropriate 
places through the book, of physicians who 
have contributed to medical knowledge. 
Thus in the section on childhood we find 
Bordet, Wm. H. Park, Sydenham, and Bela 
Schick. For Schick the statement is made, 
‘‘He founded the American Academy of 
Pediatrics.’’ He was one of many 
‘*founder members’’ and would be the 
last to desire this inaccuracy recorded for 
posterity. Another inaccuracy we ran 
across in this group was the designation of 
Casmir Funk as an ‘‘American’’ bio- 
chemist. His classic monograph on the 
vitamins was published in German about 
1910. 

Turning to the written part of the script. 
As this is a review for a pediatric journal, 
we are concerned with the scope and ac- 
curacy of the text relating to pediatrics. 
This is chiefly found in Chapter 2, ‘‘the 
child.’’ It starts with a discussion of the 
premature, and the definition of a prema- 
ture is given as ‘‘any infant born less than 
37 weeks after conception.’’ No mention 
is made of the definition in common usage 
of an infant weighing less than 2,500 grams 
at birth, which is used by workers in this 
field and adopted by such organizations as 
the Children’s Bureau and the American 
Academy of Pediatrics. It goes along to 
state that by the time the premature ‘‘is 
two or three years old he begins to ‘catch 
up’ ’’ with full-term babies, and that ‘‘by 
the time he is four to six years old his de- 
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velopment often equals that of other chil- 


dren in his age group.’’ Premature in- 


fants usually begin to ‘‘catch up’’ much 


earlier and often there are no traces left by 


eighteen months. Under the discussion of 
‘*‘how the child grows’’ the statement is 
made that ‘‘Most American babies weigh 


from six to nine pounds at birth.’’ Rather 
boastful. 
‘*a final rinsing in a saturated solution of 


” 


Under the heading ‘‘rashes, 
’? is recommended for the diapers 
Rather 


shocking bad advice to be found in a book 


boric acid 


for babies with a diaper rash. 
Our teaching in physiology was 
‘*The 


completely mature until 


on health. 


something different from organs of 
digestion are not 
the child reaches sexual maturity (puberty).’’ 
Incidentally, it news to the reviewer 
that the chiid 
puberty—perhaps the 
about 30 per cent of their ultimate weight 


at the time of the menarche develop more 


was 
reaches sexual maturity at 


ovaries which are 


rapidly in Hollywood. The parts of this 
chapter that have to do with developmental 
levels, behavior problems, and childhood 


diseases are better. Turning to material in 
other sections of the book which deal with 
pediatric conditions we noted some further 
examples of state- 
Thus in the discussion of polio the 


inaccurate or careless 
ment. 
statement is made that in the 1951-1952 ex- 
perimental studies of gamma globulin pro- 
phylaxis ‘‘almost three times as many chil- 
dren who had not received gamma globulin 
had the who did re- 
ceive the 
the study 
claim as to the value of gamma globulin on 


disease as children 


material.’’ Those in charge of 


were most careful to base any 


a reduced incidence of paralytic cases. In 


another section on medical history, in a 
discussion of twentieth century advances in 
pediatrics stress is placed on the introduc- 
1949, completely 


important ad- 


tion of hyaluronidase in 


ignoring many far more 
vances. 

Whether the rest of the book contains as 
many careless and inaccurate statements as 
the pediatric material we are not qualified 
Unusual length has been given to 
from the 


to state. 
this 
make-up of the book that a vigorous sales 
promotion will be made to the laity, as, for 


review as it is apparent 


example, review copies being sent out in 
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July although the publication date is Sep- 
tember 23. Certainly it is a book we will 
recommend parents not to buy. 

B.S. V. 


ABC fiir Zuckerkranke. Prof. Dr. F. Ber- 
tram, ed. 5, Stuttgart, 1953, Georg Thieme, 
Price DM 3.60. 


72 pages. 


is the fifth edition of a small book 
It is excellent for the pa- 


This 
for the diabetic. 
tient who reads German. 


Les Antibiotiques et les Maladies de 1’En- 


fance. Centre International de |]’En- 
fance, London, 1953, Lange, Maxwell & 
Springer, Ltd., 298 pages. Price £3.3.0. 


This is an excellently printed book con- 


taining the and discussions of a 
seminar held in Paris in September, 1952, 


Children’s 


papers 


organized by the International 
Center at Paris, and held under the chair- 
manship of Sir Alexander Fleming. Over 


100 participated from sixteen countries. In 


all, sixty-two papers were presented, The 
discussions were divided into three main 
groups. The first seventeen take up the 


action or use of antibiotics in the infec 
tions, as meningitis due to various organ- 
Eighteen papers treat 


various forms of tuberculosis 


isms. discuss the 
ment of the 
in childhood, and six, the laboratory studies 
of resistance to the antibiotics. The re 
maining eleven papers consider other phases 
as absorption, mode of action, and syn- 
ergism. 

In all it is an interesting compilation of 
world thought and experience as of a year 
With few exceptions the papers and 


Only about ten 


ago. 
discussions are in French. 
are in English of which 
sented by Dr. Hattie Alexander, who was 
the only American taking an active part. 
sum 


three were pre 


Unfortunately, for some reason the 
maries of the French papers have not been 
translated into English and other languages, 
as is customarily done in the reports of in 
ternational conferences, which greatly de- 
tracts from the value of the book for many 
interested in the field. There are a num 
ber of interesting 
who can read French without too frequent 


reference to a dictionary. 


very papers for those 




















Editor’s Column 


GIFTS—WITH STRINGS ATTACHED 


REPREHENSIBLE practice is 
reported by responsible 
physicians that unless checked can 
but lead to a serious rift in the pres- 
ent cordial relationship between physi- 
cians and certain commercial houses. 
Of more moment, if the situation is 
not corrected, it could seriously un- 
dermine the public’s confidence in the 
integrity of the medical profession. 
A few corporations are alleged to 
be making ‘‘philanthropice’’ grants to 
hospitals conditioned upon the use of 
their product. A well-known pedia- 
trician writes that one large maternity 
hospital received as a ‘‘gift’’ an ex- 
pensive apparatus for resuscitating 
the newborn infant and immediately 
thereafter the brand of milk that had 
heen used satisfactorily for fourteen 
years was replaced by the donor’s 
brand. Another hospital is said to 
have been given funds from the same 
source for the construction of an ad- 
dition to the hospital contingent upon 
their using the donor’s product. Still 
institution was given three 
incubators and a contribution to the 
expansion of their formula room-——all 
with the proviso that a specific brand 
‘f milk be used. A hospital group is 
reported to have been on the verge of 
aceepting a substantial research grant 
rom another company with the un- 
that a particular prep- 
ration would be used, until a mem- 
er of the pediatric staff heard about 
and spelled out in plain English 
vhat was being proposed. The happy 
ftermath of this incident is stated to 


being 


another 


lerstanding 
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have been an apology from the com- 
pany and the giving of the grant with 
no conditions attached. 

Apparently the device by which 
this bribery has been accomplished 
by one corporation is through a char- 
itable, and presumably tax-free, foun 
dation or trust. The trust or founda- 
tion makes the actual gift—but with 


the expressed or implied provision 
that a specific product be favored 
thereafter. 


The pediatrician finds himself in a 
very unusual position with regard to 
the commercial houses whose products 
he prescribes. He is a middleman, but 
one who receives no personal gain as a 
result of the transaction. In his daily 
life the pediatrician is thrown in close 
personal contact with the representa- 
tives of many companies and he knows 
from these contacts that 99.9 per cent 
of these houses and their ‘‘detail men’”’ 
are beyond reproach with a high sense 
of the ethies of their position. How- 
ever, these corporations are engaged 
in a highly competitive business and 
must operate so as to show a reason- 
able profit. If necessary, they will be 
foreed to fight fire with fire—with the 
chief loser being the reputation of the 
medical profession. 

The cure for this one evil is very 
simple and many universities have al- 
ready applied it—no conditional gift, 
expressed or implied, should be ac- 
cepted by a physician, group of phy- 
sicians, hospital, or medical school. 
This does not prevent a continuation 
of the present friendly practices of 
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ethical commercial houses in their 
open and aboveboard attempts to win 
the good will of doctors, individually 
or collectively. 

this problem with 
representatives of the milk industry 
reveals the fact that we as pediatri- 
cians have helped to create the very 
that has resulted in the 
present dilemma and therefore, 
must share some of the responsibility. 


investigate 


Diseussion of 


situation 
we, 
It would behoove us to 
conditions in our own institutions and 
to far as we are 


able. 


correct them in so 

Providing food and accessory sub- 
stances for our infant population is 
big business. With nearly 4,000,000 
new babies last year this business is 
nearly twice as big as it was fifteen 
vears ago. The regrettable loss of in- 
terest in breast feeding has of itself 
added to the demand for substitute 
foods. When we realize that in many 
states over 96 per of all births 
now take place in hospitals and recall 
that most infants continue to receive 
at home the type of formula started 
in the hospital then we understand 

in having 
the hospital 


eent 


interest 
in 


industry’s vital 
their products used 
nursery. 

Those in the milk 
and we must admit it generally true, 
that in practically every hospital in 
the land there is one key individual 
who, one way or another, determines 
of formula shall be of- 
fered in that particular nursery. 
Every detail man knows this 
person is in his local community and 
it is small wonder that every known 
approach will be utilized to gain fa- 
vorable consideration for his product. 

The of standard stock 
formulas for the feeding of all infants 


business state, 


what type 


who 


provision 


OF PEDIATRICS 


in the nurseries has come to be an al- 
The 
reason this practice has become es- 


most universal hospital policy. 


tablished is largely one of economics 
plus the general shortage of trained 
nurses and auxiliary personnel. It 
would be practically impossible for a 


hospital today to provide an individ- 


ual custom-made formula for each in- 
fant. general, the standardized 
formula plan has worked out well 
from the point of view of the infant’s 
welfare, the nursing and hospital ad- 
ministrations. Yet it this stock 
formula, spokesmen for the milk in- 
dustry claim, that is the chief cause 
for the type of malpractice being dis- 
cussed. To have the one large ma- 
ternity hospital, referred to earlier, 
use the same _ brand evaporated 
milk for fourteen years, to the exelu- 
sion of equally good competing brands, 
means that approximately 50,000 ba- 
bies have been sent home on this brand 
of milk with the prestige of the hos- 
pital’s implied endorsement. One can 
understand why the evaporated milk 
producers, who are on the outside 
looking in, would be envious and con- 
sider such a monopoly unfair compe- 
tition. 

One large maternity hospital 
taken steps to equalize this situation 
by ordering their purchasing depart- 
ment to rotate the orders for evapo- 
rated milk among the recognized 
brands represented in the area. How 
ever, it is pointed out that while this 
plan is a step in the right direction, 
it is not enough—the producers o! 
fresh milk and of prepared formulas 
are not being recognized. A company) 
representative holds that it is impor 
tant for medical students and hous 
officers to gain some experience in us- 
foods that 


In 


is 


of 


has 


ing the various types of 
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they may wish to prescribe later in 
their practice. 

It is difficult to see how everyone 
ean be satisfied but we might try to 
remove the major inequities. Per- 
haps our hospitals might offer a choice 
of the three major types of formula 

-whole milk, evaporated milk, and 


497 


prepared formulas. In each instance 
the purchasing department should be 
instructed to rotate orders among the 
recognized competitors. We are as- 
sured that such a system would auto- 
matically end one type of conditioned 
gift. 
S. H. C. 


SURGERY IN A CHILDREN’S HOSPITAL 


N READING the new Surgery of 

Infancy and Childhood by Gross, 
which is reviewed elsewhere in this 
issue by a surgeon, the editor was 
struck by the statement that in the 
opinion of the author the best results 
in pediatric surgery are obtained when 
surgery is an independent unit, and 
the entire preoperative and postopera- 
tive care is the responsibility of the 
surgical staff. This is the plan of 
organization started at the Boston 
Children’s Hospital in 1927 by Dr. 
William Ladd and under which Dr. 
(iross has worked. The best evidence 
to support this viewpoint is found in 
Some of the results in Boston 
for example, the results 
of surgery in the premature infant, and 
the steady reduction of the operative 
mortality rate for pyloric stenosis in 
a series of 1,787 cases from 1932 to 
1951 as shown in Table 8 of the text. 
There are relatively few children’s 
hospitals in the country with a similar 
organization; and with a surgical staff 
devoting their time exclusively to sur- 
As one reads the in- 
troduetory chapters on preoperative 
and postoperative care im- 
pressed by the breadth of knowledge 
o! what is generally considered ‘‘ pediat- 
ries’? held by Dr. Gross, in addition 


this text. 
are striking: 


Se? 


gery in children. 


one is 


to the purely surgical techniques. 

On first thought it seems logical that 
this is the plan of organization our 
children’s hospitals should attempt to 
obtain. After mulling the idea over 
for some time doubt began to enter in, 
and we began to question if it is the 
best plan for the development of sur- 
gical techniques applicable to condi- 
tions in childhood requiring surgery in 
their correction or treatment, partic- 
ularly the best plan of organization 
for the care of the surgical patient for 
most children’s hospitals. 

In the first place Gross’ text covers 
only a limited section or part of pediat- 
rie surgery. Of the sixty-six chap- 
ters in the book dealing with specific 
conditions, thirty-eight are concerned 
with the digestive system and intra- 
abdominal organs, nine with the geni- 
tourinary system, and six with cardiac 
surgery, leaving only a few for mis- 
cellaneous conditions. The surgical 
material at this hospital is enormous 
with 2,447 operations in the field of 
‘‘general’’ surgery in 1950. However, 
we note that there were 407 neuro- 
surgical operations in a special depart- 
ment of which Dr. Ingraham is in 
charge, 494 orthopedic operations, 1,877 
otolaryngologic, 111 dental, and 64 
ophthalmologic. The sum of these 
totals more than the operations in the 
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field of general surgery. No figures, 
moreover, are given for plastic surgery 
which constitutes no small part of the 
infant surgery in many hospitals for 
One wonders if all of the 
these various fields have 


children. 
surgeons in 
the same broad knowledge of anesthe- 
sia, antibiotic therapy, and fluid ther- 
apy as Dr. Gross and his staff in ‘‘ gen- 
eral’’ 

There is a great deal to be said, when 
pediatric surgery is looked upon as a 
whole, for the type of organization 
found in most children’s medical cen- 
ters where the pediatric staff is in con- 
stant touch with the surgical patients 
beyond the point of diagnosis. Rel- 
atively few children’s services have the 
amount of material available which will 


surgery. 


enable a surgeon to confine himself to 
Nevertheless the 
services of these 
hospitals added to the 
development of surgery in infancy and 
childhood. To cite some of the develop- 
in a hospital where the other 
plan of organization is followed. It is 
the plan generally followed and this 


surgery in children. 


surgical in many 


have much 


ments 


one is cited simply because the writer 


has personally watched it over a period 
A number of the sur- 


of forty years. 
gical staff have made significant con- 
tributions to the surgery of childhood, 
although none has confined his work to 


children. Vilray Blair, for example, 


OF PEDIATRICS 
has done much to advance plastic sur- 
gery in the newborn infant. Evarts 
Graham’s pioneer work in thoracic 
surgery, like the work of Blair, received 
worldwide recognition. Ernest Sachs 
in neurosurgery and Caulk and Rose 
in genitourinary surgery have made 
definite contributions in their parti- 
eular fields to the surgery of childhood. 
The same holds true for many surgeons 
in other institutions who do not con- 
fine their work to children. Blalock’s 
work in eardiae surgery is an example 
that will flash through everyone’s mind. 
The question raised by Gross, and 
concerning which there can be honest 
differences of opinion, is whether pedi- 
atric surgery should be a special field, 
or whether surgery is best carried out 
by surgeons particularly qualified in a 
special field of surgery with the active 
cooperation and participation in the 
eare of the patient by the pediatric 
staff. With due respect to the opinion 
of Dr. Gross, and with full apprecia- 
tion of the splendid work and the im- 
portant contributions to the develop- 
ment of the surgery of infancy and 
childhood made by the surgical staff 
of the Boston Children’s Hospital, we 
believe that for the large majority of 
children’s hospitals and services the 
plan of organization now in use at 
most institutions is probably better. 








